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INTRODUCTION 


As  a  continuation  of  the  studies  of  reference  1,  three  full-scale 
helicopter  rotors  have  been  tested  in  the  Ames  Research  Center  40-  by 
80-foot  wind  tunnel.  All  three  of  them  were  two-bladed,  teetering 
rotors . 

One  of  the  rotors  incorporated  the  NACA  0012  airfoil  section  over 
the  entire  length  of  the  blade.  This  rotor  was  tested  at  advance  ratios 
up  to  1.05.  Both  of  the  other  rotors  were  tapered  in  thickness  and 
incorporated  leading-edge  camber  over  the  outer  20  percent  of  the  blade 
radius.  The  larger  of  these  rotors  was  tested  at  advancing  tip  Mach 
numbers  up  to  1.02. 

Data  were  obtained  for  a  wide  range  of  lift  and  propulsive  force, 
and  are  presented  without  discussion. 


DOTATION 


Positive  direction  of  forces  emd  moments  are  shown  in  the  following 
sketch. 
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profile  power  coefficient, 
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rotor  torque  coefficient  (shaft  axes  yawing  moment 
coefficient) 

rotor  thrust  coefficient  (shaft  axes  lift  coefficient) 
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in  both  wind  axes  and  shaft  axes  systems) 

rotor  blade  tip  Mach  no.  at  90°  azimuth  position 

2  2 

free  stream  dynamic  pressure,  1/2  PV  ,  Ib/ft 
rotor  radius,  ft 
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reference  area,  (no.  of  blades )x (blade  chord)x(rotor  radius)ft 
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T 


THETA 

V 

V/OR 

P 

Q 

a 


free  stream  temperature,  deg  R 
collective  pitch  at  .75R,  deg* 
free  stream  velocity,  ft/sec 
advance  ratio,  V/i^R 

3 

air  density,  slug/ft 

rotor  rotational  speed,  radians/sec 

rotor  solidity,  S 


0^  cyclic  pitch,  deg* 

blade  twist, deg*,  from  center  of  shaft  to  blade  tip 

0  .  collective  pitch  at  2,33  ft  radial  distance  from 

grip 

hub  center,  deg 

*Pltch  angles  are  measured  from  a  plane  perpendicular  to  the  rotor 
shaft  to  the  line  of  zero  lift  of  the  airfoil  section. 


MODEL  DESCRIPTION 

General 

Figure  1  is  a  general  view  of  the  rotor  system  installed  in  the  wind 
tunnel  test  section.  Rotor  shaft ,angle-of-attack  was  remotely  controlled 
using  an  extendable  tail  strut.  Rotor  power  was  provided  by  a  1500  HP 
variable  frequency  electric  motor  inside  the  faired  body.  Collective 
and  cyclic  pitch  were  remotely  controlled  and  monitored  from  the  control 
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room.  First  harmonic  rotor  flapping  coefficients  relative  to  the  shaft 
were  obtained  from  electronic  flapping  resolvers. 

Rotors 

Three  sets  of  blades  were  used  for  these  investigations.  The  34  ft 
blades  had  MCA  0012  airfoil  sections.  The  44  ft  and  the  48  ft  blades 
were  tapered  linearly  in  thickness  from  .8R  to  the  tip,  which  was  ap¬ 
proximately  the  NACA  21006  airfoil.  The  tip  airfoil  is  described  in 
detail  in  figure  2.  The  dimensional  information  related  to  the  rotors 
is  given  below. 


Parameter 

Rotor  No.  1 

No .  2 

No.  3 

Rotor  radius,  ft 

24.0 

22.0 

17.0 

Blade  chord,  ft 

1.75 

1.75 

1.75 

Cutout  radius,  ft 

2.04 

2.04 

2.04 

Rotor  solidity 

.0464 

.0506 

.0656 

2 

Reference  area,  ft 

84.0 

77.0 

59.5 

Blade  twist,  linear,  deg 

-10.9 

-1.83 

-1.42 

Blade  taper  ratio 

1.0 

1.0 

1.0 

Hub  precone  angle,  deg 

2.75 

2.75 

2.75 

Moment  of  inertia,  about  flapping 
hinge,  ft-lb-sec^,  per  rotor 

2289 

1995.2 

1361.6 

Number  of  blades 

2 

2 

2 

Airfoil 

NACA  0012* 

NACA  0012* 

NACA  0012 

A  standard  UH-ID  transmission 

and  rotor  shaft 

were  used  in 

con- 

junction  with  a  speed  increasing  transmission  to  match  the  motor  speed 


to  the  UH-ID  transmission.  The  rotor  was  controlled  by  a  modified  UH-IB 
control  system. 

*These  thin  tip  blades  were  NACA  0012  from  the  root  to  .8R,  and 
linearly  tapered  in  thickness  from  .8R  to  the  6%  thick  tip.  The  zero 
lift  line  of  the  cambered  tip  sections  was  varied  such  that  the  linear 
twist  distribution  was  maintained.  (See  figure  2.) 

OPERATING  PROCEDURES 

Tunnel  speed  and  rotor  rotational  speed  were  adjusted  to  obtain  the 
desired  advance  ratio  and  advancing  tip  Mach  number.  At  each  combination 
of  shaft  angle  and  collective  pitch,  the  cyclic  pitch  was  adjusted  to 
minimize  first  harmonic  blade  flapping,  and  data  were  then  recorded.  Col¬ 
lective  pitch  or  shaft  angle  was  then  changed  and  the  above  procedure 
repeated  until  a  limit  was  reached  in  motor  power,  control  position,  or 
structural  loading. 

Data  Reduction 

Six-component  forces  and  moments  were  measured  by  the  wind  tunnel 
balance  system.  Tare  corrections  were  applied  to  the  balance  data  to 
account  for  forces  and  moments  produced  by  the  exposed  model  support 
struts,  the  faired  body  and  the  rotating  hub.  All  rotating  hardware 
inboard  of  the  2.66  ft  radius  station  were  included  in  the  tares.  The 
tares  were  applied  based  on  wind  tunnel  dynamic  pressure  and  shaft  angle. 


Rotor  downwash  effects  on  the  tares  were  neglected  because  of  a  lack  of 
confidence  in  any  known  technique  for  assessing  their  magnitude.  The 
tares  used  are  listed  below  in  equation  form. 

For  Rotor  No.  1; 


^  1»0521  cos  a  +  0.3913  sin 


tare 


C  «=  0.9456  -  0.7869  cos  a  +  0.1288  sin  a 
tare  ®  ® 


C  =  0.4623  -  0.4933  cos  o  +  0.1732  sin  a 
“tare  ®  ® 


C  =*  0,0178  -  0.0215  cos  a  +  0.0257  sin  a 
^tare  ®  ^ 


n 


0, 


tare 


=  0.00246  -  0.000446  cos  a  ~  0.01813  sin  a 
tare  ®  ® 


For  Rotors  No.  2  &  3: 


=*  — (-29.740  +  39.39  cos  a  4-  29.33  sin  a 

i-'.  S  a 


tare 


s 

+  .0311q  +  240.54  a  ^  -  90.96  a  ^ 

®radians  Sradians 

-  1046.3  a  ^  +  193.68  a  ^  ) 

^radians  ^radians 


c  -  -(59.895  -  49,767  cos  a  +  6.456  sin  a 

tare 

+  .0466q  +  38.975  a  ^  +  336.69  a  ^ 

^radians  ^radians 

+  102.92  a  ^  ^  -  754.89  a  ^  ) 

sradians  Sradians 


C  »  -(-419.97  +  470.78  cos  a  +  292.20  sin  a 

ni..  s  3  s 

tare 

-  2.312q  -  2072.3  a  ^  +  4381.0  a  ^ 

Sradians  sradians 

+  10514.9  a  ^  -  9448.1  a  ^  ) 

Sradians  Sradians 


C  =  —(2.989  -  3.983  cos  a  -  2.191  sin  a 
8  B  s 

■'tare 

+  .009q  +  126.06  a  ^  +  160.65  a  ^ 

®radians  Sradians 

-  1301.7  ot  -  2634.1  a  ^  ) 

Sradians  Sradians 


tare 


-(-72.312  +  79.817  cos  a  +  15.230  sin  a 
n^  8  s  s 

-  .1695q  -  642.46  a  ^  -  1237,31  a  ^ 

Sradians  sradians 

+  1215.98  _  +  4080.31  a  ^  ) 

Sradians  Sj-adians 


C,  =*  -((-27.709  +41.964  cos  ct  -  4.227  sin  a 
1^  s"  s  s 

tare 

-  .210q  -  351.91  a  ^  -  812.0  a  ^  , 

^radians  ^radians 

+  637.27  a  ^  +  1063.68  a  ^ 

Sradians  Sradians 


The  control  axis  angle  of  attack  (ALPHA  CONTROL)  was  determined  by 
the  equation 

ALPHA  CONTROL  »  ALPHA  SHAFT  -  B, 


9 


where  longitudinal  cyclic,  B.  ,  was  obtained  from  model  instrumentation. 

S 

The  total  torque  coefficient,  Cq^,  was  derived  from  tunnel  balance  moment 

,  r  ^ 

data.  The  term  was  computed  by  the  equation 

®  2 
CPO  =  CP  -  o(CLR)  -  CXR(V/OR) 

2(V/0R) 

This  equation  is  based  on  the  assumption  of  uniform  downwash  distribution 
over  the  rotor  disk. 

Tabulated  data  are  presented  in  both  the  wind  and  shaft  axes  systems. 
All  data  are  referenced  to  the  rotor  hub  center. 

Data  Presentation 

Test  conditions  for  the  rotors  are  illustrated  on  the  Rotor  Velocity 
Diagrams  shown  in  Figure  3.  Numbers  adjacent  to  the  symbols  on  these 
diagrams  refer  to  table  numbers  which  present  the  data  for  that  condition. 

Tabulated  data  are  presented  in  both  the  wind  axes  and  shaft  axes 
systems . 

Although  the  technique  used  in  these  tests  was  directed  toward  ob¬ 
taining  data  with  a^  “  b^^  =*  0,  some  data  were  recorded  wherein  flapping 

s  ■’’s 

was  not  zero.  Of  those  data,  only  those  for  which  [  or  |b^  |  was 

s 

greater  than  .2°  are  so  noted  and  listed  in  the  tabulated  data. 
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Figure  1.-  GENERAL  VIEW  OF  ROTOR  SYSTEM. 


Figure  2.-  UPPER  AND  LOWER  SURFACE  COORDINATES  OF  BUDE  TIP  AIRFOIL  SECTION 

for  rotors  no.  1  AND  2 
All  dimensions  are  in  inches 


ROTOR  SCALE  DATA  *  PROGRAM  LA243?)  *  WIND  AXES 
Table  I  -  1.  Rotor  No.  1,  V/OR  =  .30,  M(1.0,  90)  =  .79 


ormrbs  ptvgf  t 

TIME  478.35 


TEST  288. j  RUN  7 


HIND  AXES  COEFFICIENTS*  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


PT. 

14. 

ALPHA 

SHAFT 

-5.0 

ALPHA 

CONTROL 

“-8.4 

CLR  CXR  CYR 

0.051042  0.002568  -0.001276 

CMX  .  ■  CMY 

0.000074  -0.001055 

■ . CMZ 

0.002799 

‘  '  CP 

0.0026220 

CPD 

0.0016531 

VZOR 

0,298 

- fTflCr 

0,790  ‘ 

.6  . 

14. 

IS. 

"  -10.0 

U«0&V612  0«0f}4637  '~'0»001616 

-0.000009  -0.001229  0.7)03870 

0.0035134 

0.0517465 

6.ifl6 

6,788 

.2 

l6. 

16. 

-5,0 

-11.7 

0.083975  0.006965  -0.002005 

-0.000068  0.000475 

0.005119 

0,0048717 

0.0022472 

0,298 

0,790 

-  .1 

l8. 

17. 

-10. 0 

-14.1 

0.041437  0.005676  -0.000734 

-0.000403  -0.001072 

0.003689 

0.0034549 

0.0016240 

0.299 

0.707 

.8 

16. 

18. 

-1574 

7r;Mff33CJ  0.W9626  -0.000829 

-0.000664  -0.001308 

07555212 

0.0049584 

0.0017851 

0.300 

0.786 

.6 

18. 

19. 

-10.0 

-12.5 

0.024051  0.002354  -0.000851 

-0.000148  -Q. 000851 

0.002502 

0.0022614 

0.0015147 

0.298 

0.786 

.8 

l4. 

20. 

-10.0 

-11.0 

0.005556  -0.000825  -0.000783 

-0.000087  -0.000559 

0.001460 

0.0012243 

0.0014666 

0.297 

0,789 

.8 

12. 

21# 

-15. 0 

“  i  8  #  2 

0.0I751Z  ff.0(r27T3  -IT. OOOUl? 

-0.000497  -0.005137 

0.062596 

0.5523464 

0. 0015057 

“67169" 

'67788 

■  7 

16. 

22. 

-15.0 

-19.3 

0.034167  0.007581  -0.000511 

-0.000048  -0.001018 

0.004228 

0.0040008 

0.0016396 

0.300 

0,788 

.9 

18. 

23. 

-15.0 

-20.9 

0.050058  0.012464  -0.000577 

-0.001292  -0.001320 

0.005888 

0.0056643 

0.0017362 

0.300 

0.786 

.6 

20. 

24. 

-5.0 

-6.9 

0.030671  0.000862  -0.000943 

0.000094  -0.000131 

0.002030 

0.5511685 

5.1)515776 

0.299 

0.788 

.7 

12. 

25. 

-5.0 

-5.6 

0.012420  -0.000611  -0.000849 

0.000075  -0.000655 

0.001498 

0.0013534 

0.0015223 

0.296 

0.790 

.8 

10. 

26. 

0.0 

-1.5 

0.040323  -0.001729  -0.001402 

0.000250  -0.000789 

0.001265 

0.0011344 

0.0015245 

0.299 

0.788 

,8 

10. 

ZT. 

o;o 

-Z.8 

0.059234  -0.001814  -0.001919 

0.000384  -0.001146 

0.001578 

0,05I3752‘ 

5.55X6552 

“77297 

-5779r' 

-7 

12. 

28. 

0.0 

-4.5 

0.078254  -0.001343  -0.002413 

0.000440  -0.001197 

0.002139 

0.0019386 

0.0018645 

0.299 

0.789 

0.0 

14. 

29. 

0.0 

-6.4 

0.094102  -0.000070  -0.002997 

0.00042B  -0.001402 

0.003166 

0.0029558 

0.0022886 

0.299 

0.789 

-  .3 

l6. 

30. 

0.0 

-0.3 

0.DI9694  -0.001579  -0.001315 

0.005192  -0.000589 

0.051205 

0. 0015128 

6.5515209 

6.297 

0.792 

.7 

8. 

31. 

4.0 

3.4 

0.042841  -0.004535  -0.002352 

0.000482  -0.000721 

0.000380 

0.0003431 

0.0015473 

0.297 

0.791 

8. 

32. 

4.0 

1.8 

0.061487  -0.005792  -0.002753 

0.000535  -0.000950 

0.000286 

0.0002490 

0.0016790 

0.298 

0.789 

10, 

T3. 

4.0 

0.2 

0.080812  -0.006906  -0.003299 

0.0DQ555  -0.001244 

0.005494 

0.5004457 

5.156X9926 

0.191- 

6.789 

12. 

34. 

4.0 

-1.6 

0.096365  -0.006799  -0.003751 

0.000715  -0.001163 

0.001163 

0.0010647 

"  "'’;17855 

0.300 

0.786 

-  ,2 

14. 

“14 
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Table  1-2.  Rotor  No.  1,  V/OR  =  ,30,  M(1.0,  90)  =  ,85 


TEST  288.0  RUN  3 


WlNfi  AXES  CMFFICiENTS,  ffSSEO  ON  ROTQR  BiADE  AREA ~ANO  ROTM  TIP  SPEED 


ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROL 

CLR 

CXR  CYR 

CMX  CMY 

CMZ 

CP 

CPO 

V/OR 

HtAT 

*1 

■®grip 

1. 

-5.0 

-7,3 

0.029615 

0.001078  -0.001282 

0.000380  -0.000334 

0.002062 

0.0019000 

0.0015069 

0.302 

0.848 

s 

l.Q 

12. 

2. 

-5.0 

-8.7 

0.048920 

0.002887  -0.001518 

0.0GQ359  -0.000430 

0.002643 

0.0026723 

0.0016161 

0.302 

0.848 

.7 

l4. 

3* 

-i(r,3 

0. 067184 

0.005046  -0,001743 

0.000265  -0.000410 

~0.O03836r‘ 

010036730 

0^O0r8O9l 

0.301 

0,852 

,6 

'  l6. 

4  « 

-5.0 

-12.0 

0.084405 

0.007658  -0.001996 

0.000063  -0.000319 

0.005237 

0.0050028 

Q.002130S 

0.304 

0.844 

.3 

18. 

5. 

-7.0 

-13.6 

0.073726 

0.008862  -0.001443 

-0.000263  -0.000327 

0.005302 

0.0050733 

0.0019787 

0.302 

0.848 

.5 

18. 

6  tt 

-1277} 

-IT.  2 

0.048236 

O.00‘9409  -0.000319 

-O.O0O8OT  -0,000379 

0'.  004811 

0.0046263 

0.0016049 

0.302 

07848 

1.0 

:  18. 

7. 

-10. 0 

-15.6 

0.057903 

0.009732  -0.000621 

-0,000571  -0.000347 

0.005053 

0.0049216 

0.0017150 

0.303 

0.846 

.8 

18. 

8. 

-10. 0 

-16.6 

0.066472 

0.011672  -0.000599 

-0,000731  -0.000328 

0.005890 

0.0056886 

0.0018204 

0.302 

0.848 

.8 

19- 

9. 

-57ir 

-15.0 

0.074956 

0.011575  -0.000899 

=0;000574  -07000133 

0.00594‘3 

0.0057666 

“0.6019840 

0.3O3 

■“0.847" 

.6 

19. 

10. 

-6.0 

-13.5 

0.085678 

0.009954  -0.001652 

-0.000285  -0.000276 

0.005923 

0.0057435 

0.0021661 

0.303 

0.846 

.3 

19. 

11. 

-7.0 

-14.4 

0.081135 

0.010534  -0,001227 

-0.000488  -0,000404 

0.005948 

0.0057604 

0.0020651 

0.303 

0.846 

.5 

19. 

-T.ff 

-10. 1 

0.037511 

0.003332  -0.005868 

0.000050  -0.000419 

0,002708 

0.0025894 

0,0014714 

0.303 

0.846 

.9 

14. 

13. 

-7.0 

-8,5 

0.019135 

0.000972  -0.000895 

0.000170  -0,000288 

0.001883 

0,0017432 

0.0014205 

0.303 

0.846 

1.1 

12. 

14. 

-7.0 

-7,2 

0.001754 

-0.001026  -0.000771 

0.000057  -0.000508 

0.001245 

0. 0010493 

0.0013602 

0.303 

0.846 

.9 

10. 

'■■■■"■■TSTT . 

-772  '■ 

B .002315^=07001203  -0.000864 

0.00OIT6  =07000566 

0,OOl26r 

0. 00 10714 

0.OO1416T 

0^304“ 

0,844“ 

1.0 

10. 

16. 

-3.0 

-2.8 

0.003543 

-0,000988  -0.001381 

0.000329  -0,000468 

0.001328 

0.0012148 

0.0015131 

0.303 

0.847 

1.0 

8. 

17. 

-3.0 

-1.4 

-0.015453 

-0.001743  -0.001444 

0.000309  -0.000434 

0.001247 

0.0010429 

0.0015516 

0.302 

0.848 

•  .8 

6. 

IS. 

-3.0 

-8. 8 

0.077304 

0.003725  -0.002054 

0,000286  -0.000355 

0.003690 

0.0034991 

0.0019128 

0.303 

07846  ■ 

.5 

16. 

19. 

-3.0 

-10.6 

0.092614 

0.005961  -0.002367 

0.000178  -0.000330 

0.005048 

0.0048308 

0.0023621 

0.305 

0.843 

.1 

18. 

20. 

0,0 

-6.5 

0.091997 

0.000460  -0,003254 

0.000647  -0.000524 

0,003244 

0.0030821 

0.0022953 

0.303 

0.846 

J. 

16. 

070 . 

_7.t 

0.096586 

6.001739  -0.003494 

0.000568  =0.000490 

6 . Q04078 ■ 

0.003'83'43' 

0:0025935 

0.304 

■  07845 

-  *2 

17. 

22. 

0,0 

-2.9 

0.056426 

-0.001257  -0.002227 

0.000668  -0.000322 

0.001600 

0,0014321 

0.0015721 

0.304 

0.843 

.8 

12. 

23. 

3.0 

-0.7 

0.073508 

-0.004801  -0.003199 

0.000902  -0.000413 

0,000870 

0.0007465 

0.0017912 

0.304 

0.845 

-3 

12. 

24  • 

3,0 

0.8 

0.053559 

-0.004026  -0.002717 

0.066829  -0.000404 

0.000695 

0.0006247 

0.0016243 

0 .303 

0.847 

.7 

10. 

25, 

3.0 

2.2 

0.034665 

-0.003034  -0.002469 

0.000807  -0.000321 

0.000770 

0.0006969 

0,0015270 

0.304 

0.844 

.8 

8. 

26. 

3.0 

3.6 

0.016667 

-0.001996  -0.002354 

0.000791  -0.000312 

0.001041 

0.0009736 

0.0015603 

0.305 

0.643 

8 

6. 

2T. 

3.0 

-2.4 

0.089094 

-0.004410  -0.003860 

0.DC0977  -0.000439 

0.001500 

0.0013870 

0;00T1163 

0.301' 

~  07840 

-  JL 

l4. 

28. 

3.0 

-4.5 

0.099900 

-0.002802  -0.004146 

0.000897  -0.000413 

0.003114 

0.0029625 

0.0030441 

0.302 

0.848 

-  .2 

15. 

—  15 
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Table  1-3.  Rotor  No.  1,  V/OR  =  .30,  M(1.0,  90)  =  ,95 

TEST  288.0  RUN  8 

WIND  AXES  COEFFICIENTS.  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 

ALPHA  ALPHA 


PT. 

SHAFT 

control 

CLR 

CXR  CYR 

CMX  CMY 

CMZ 

CP 

CPO 

V/OR 

M,AT 

"is 

®grip 

1. 

-5.0 

-7.8 

0.049643 

0.002083  -0.001365 

0.000120  -0.000400 

0.003044 

0.0028280 

0.0020170 

0.297 

0.952 

.5 

14. 

2. 

-5.0 

-6.5 

0.031727 

0,000432  -0.001188 

0.000260  -0.000411 

0.002413 

0-0021827 

0.0019755 

0.300 

0.953 

.7 

12. 

3. 

-5.0 

-9.2 

0.067771 

0.003868  -0.001843 

0. 00008 3  -0.000422 

6.664169 

6.003873b 

0.0023585' 

6.300  ' 

0.953 

.3 

l6. 

4. 

-5.0 

-10.2 

0.075513 

0.005012  -0.002260 

O.OOOIOI  -0,000431 

0.004774 

0.0045508 

0.0026049 

0.300 

0.951 

.1 

17. 

5. 

-5,0 

-10.8 

0.083909 

0.006477  -0.002516 

0.000161  -0.000503 

0.005633 

0.0053803 

0.0028925 

0.300 

0,950 

0,0 

18. 

6. 

-10.0 

-13.3 

0.0451517 

0.004437  -0.000655 

-0.000317  -O.OOOi534 

0.00"3784 

0.0034776 

0.0018744 

0.299 

0.952 

.9 

l6. 

7, 

-10,0 

-14.8 

0.056865 

0.008451  -0.000808 

-0.000598  -0.000608 

0.005304 

0.0050772 

0.0022950 

0.300 

0.952 

.6 

18. 

3. 

-10.0 

-14.1 

0.049363 

0.006779  -0.000641 

-0.000469  -0.000533 

0.004574 

0.0043715 

0.0021451 

0.301 

0.948 

.8 

17. 

9. 

-15.0 

-17.6 

OVOITOSI 

0.002301  -0.006505 

-0. 000399  -0. 060407 

0.002769 

0.0025684 

0.0018567 

0.299 

0.94S 

1.1 

16. 

10. 

-15.0 

-18. a 

0.033473 

0.006913  -0.000349 

-0.000868  -0.000436 

0.004328 

0.0041427 

0.0019783 

0.301 

0.948 

1.0 

18. 

11. 

-15.0 

-19.4 

0.041103 

0.009203  -0.000262 

-0.001092  -0.000455 

0.005129 

0.0048732 

0.0019820 

0.300 

0.951 

1.0 

19. 

XZ. 

-IT.  IT 

U  .TI2ZTCI  ■ 

0^.'004l4^  -OTOOOTOZ 

-6.1500rS25  -0.000250 

0.003521 

0.00345S0 

0.0619624 

0.299 

6,950 

1.2 

18. 

13. 

-17.0 

-21.1 

0.028974 

0,006998  0.000119 

-0.001116  -0.000374 

0.004181 

0.0041537 

0.0019900 

0.300 

0.950 

1.1 

19. 

14. 

-17,0 

-21.5 

0.037228 

0.009667  0.000123 

-0.001422  -0.000489 

0.005098 

0.0050920 

0.0020825 

0.300 

0.950 

1.0 

20. 

"XS',"" 

. ^=T77ir‘ 

=zo  .”a  ■ 

XT.oirrw 

irXOOZ4T3  -d.OOOSOl 

-0.000637  -"0.000268 

TrroozTST" 

o.offZSaSe 

6.0018826 

0.298 

0.940 

1.2 

17. 

16. 

-17.0 

-19.3 

0.007663 

0.000048  -0.000529 

-0.000230  -0.000280 

0.002109 

0.0019419 

0.0019230 

0.298 

0.948 

1.1 

16. 

TEST  288.0  RUN  9 


WIND  AXES  COEFFICIENTS,  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPE'ED  . .  . . . 

ALPHA  ALPHA 

PT.  SHAFT  control  CLR  CXR  CYR  CMX  CMY  CWZ  _  CP  _  _ CPO  . . V/OR  M,AT  ®grip 


1. 

-3.0 

-4.1 

0.029093 

-0.001945 

-0.001531 

0.000369  0.000361 

0.002054 

0.0018774 

0.0023919 

0.298 

0,955 

.8 

11. 

2. 

-3.0 

-3.5 

0.024576 

-0.000904 

-0.001385 

0.000323  -0.000543 

0.001823 

0.0016829 

0.0019072 

0.300 

0.950 

.7 

10. 

-r: ' 

-6.9 

0.076846 

0.001570 

-0.002267 

0.000372  -0.000610 

0.003386 

0.0031878 

0.0023283 

0.301 

0.949 

.3 

15. 

4. 

“3.0 

-7.7 

0.077569 

0.002401 

-0,002366 

0.000302  -0.000713 

0.003975 

0.0037550 

0.0025696 

0.300 

0.951 

.2 

16. 

5. 

-3.0 

-8.5 

0.085398 

0.003338 

-0.002623 

0.000400  -0,000952 

0.004721 

0.0045009 

0.0029370 

0.299 

0.953 

.2 

17. 

6. 

-3.6 

-9.2 

0.090634 

6.004667 

-0,003090 

0.000306  -0.000660 

0.005621 

0.0053979 

0.0033668 

0*298 

0.955 

-  .1 

18. 

7. 

-5.0 

-9,8 

0.077246 

0.004883 

-0.002283 

0.000084  -0.000789 

0.004824 

0.0045965 

0.0026670 

0.301 

0.952 

.1 

17. 

8. 

-5.0 

-10.5 

0.085093 

0.006108 

-0.002491 

-0.000161  -0.000731 

0.005638 

0.0053657 

0.0029917 

0.300 

0.953 

0.0 

18. 

9. 

2.0 

1.6 

6.051233 

-0.004198 

-0.002344 

6.006578  -6,000531 

0.001124 

0.0010242 

0.0020710 

0.298 

0.950 

.5 

10. 

10. 

2.0 

1,5 

0.043925 

-0.004130 

-0.002307 

0.000631  -0.000526 

0.001064 

0.0009865 

0.0020823 

0.301 

0.951 

.6 

9. 

11. 

0.0 

-4.3 

0.086392 

-0.001878 

-0.003119 

0.000563  -0.000286 

0.003007 

0.0028442 

0.0028381 

0.302 

0.951 

.1 

15. 

U. 

0.0 

-5.2 

6.091684 

-0.006793 

-0.003345 

0.000715  -0.000118 

0,003839 

0.0036533 

0.0032455 

0.301 

0.954 

0.0 

16. 

13. 

0.0 

-5.9 

0.097128 

-0.000299 

-0.003257 

0.000532  -0.000233 

0.004874 

0.0046408 

0.0040022 

0.300 

0.953 

-  .2 

17. 

14. 

5.0 

4.1 

0.060445 

-0.008006 

-0.003105 

0.000746  -0.000933 

0.000158 

0,0001551 

0.0022705 

0.300 

0.947 

.3 

9. 

15. 

§.0 

3.4 

0.070097 

-0.068840 

-O".063332 

0.000794  -0.000441 

0.000233 

0.0002345 

0.0024855 

0.299 

0.9¥0 

.3 

10. 

16. 

5.0 

1.7 

0.085032 

-0.009209 

-0.003742 

0.000950  -0.000579 

0.000730 

0.0007587 

0.0029783 

0.301 

0.951 

.1 

12. 
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Table  1-4.  Rotor  No.  1,  V/OR  =  .31,  M(1.0,  90)  =  1.0 


TEST  288,0  RUN  11 


HIND  AXES  COEFFICIENTS,  8ASE0  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


PT. 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR 

1. 

-5.0 

-6.1 

0.032471 

-0.000348 

2. 

-6.0 

-6.9 

0.026653 

-0.000282 

T. 

-6.0 

-7.2 

0.035456 

0,0 00491 

4. 

-6.0 

-7.9 

0.045178 

0.001292 

5. 

-6.0 

-8.6 

0.053029 

0.002146 

6, 

-6.0 

-9.5 

0. 060671 

0. 003230 

7. 

-9.0 

-10.6 

0.029126 

0.001277 

a. 

-9.0 

-11.2 

0.037116 

0.002580 

9. 

-9.0 

-11.8 

0. ¥46723 

0.003991 

10. 

-9.0 

-12.5 

0.055362 

0.005366 

11. 

-12.0 

-13.8 

0.022260 

0.001529 

-12.0 

-14.3 

0.030262 

0.003301 

13. 

-12.0 

-15.0 

0.039006 

0.005051 

14. 

-12.0 

-13.2 

0.013491 

-0.000154 

T5. 

-9;0 

-9.9 

0.020624 

0.000150 

16. 

-3.0 

-6.7 

0.052676 

-0,000639 

17. 

-3.0 

-4.7 

0.054202 

-0.000924 

18. 

-6.0 

-7.2 

0.038219 

0.000291 

19, 

-6.0 

-7.7 

0.046604 

0.001107 

20, 

-6.0 

-8.5 

0.054744 

0.001993 

21. 

-6;a 

-9.2 

0.062730 

0.003023 

22. 

-9.0 

-11.8 

0.047482 

0.003968 

23. 

-9.0 

-11. 1 

0.039178 

0.002597 

24, 

-9.0 

-10.4 

0.029298 

0.001196 

25. 

-9-0 

-9.8 

0.022933 

0.000131 

26. 

-6.0 

-7.1 

0.038329 

0.000282 

CTR 

CMX 

CMY 

CMZ 

-0.001252 

0.000168  -0.000477 

0.002870 

-0.001064 

0.000165  -0.000500 

0.002857 

-0.001079 

0.000057-0.000547 

6.603216 

-0.001303 

0.000067  -0.000820 

0.003626 

-0.001232 

-0.000075  -0.000894 

0.004182 

-0.001512 

-0.660079  -0.060862 

6.664711 

-0.000692 

-0.000161  -0.000669 

0.003415 

-0.000648 

-0.000282 

-0.000707 

0.0C3940 

-0,000773 

-0.660374-0.600844 

IT.  664661 

-0.000870 

-0-000416  -0.001114 

0.665302 

-0.000591 

-0.000376  -0.000627 

0.003402 

-0.000534 

-0.000493  -  0 . 0006 96 

0.663974 

-0.000547 

-0.000672  -0.000811 

0.004319 

-0.000576 

-0.000282  -0.000418 

0.002845 

-0. 71005  67 

-0  .“000169  ^;ooosr2“ 

0.002926 

-0.001710 

0.000281  -0.000713 

0.003062 

-0.001690 

0,000312  -0.000808 

0.003355 

-0.000987 

0.006024  -0.000698 

6.603461 

-0,001026 

-0.000067  -0.000767 

0.003866 

-0.001240 

-0.000066  -0.000832 

0.004425 

-0.001423 

0.006065-6.000491 

0.004965 

-0,000623 

-0.000445  -0.000664 

0.004803 

-Q. 000481 

-0.000368  -0.000699 

0.004174 

-0.000414 

-0.000316  -0.000542 

6.603519 

-0.000338 

-0.000301  -0.000567 

0.003134 

-C. 000872 

-0.00CQ48  -0.000687 

0.003516 

CP 

CPO 

y/OR 

JiiAT 

Q 

0.0027214 

0.0027498 

0.309 

0.990 

12. 

0.0026933 

0.0027274 

0.309 

0.989 

12. 

6,0030847 

0.0028387 

0,308 

0.992 

13. 

0.0034651 

0.0029X19 

0.310 

0.909 

l4. 

0.0039924 

0.0031173 

0.310 

0.991 

15. 

0.0044980 

0.0032202 

0.310 

0.989 

l6. 

0.0032531 

0.0027946 

0,309 

0.990 

14. 

0,0037705 

0.0028688 

0.310 

0.990 

15. 

0.0044456 

0.0030483 

6.369 

0,992 

16. 

0.0050958 

0.0032046 

0.310 

0.991 

17. 

0.0032316 

0.0027240 

0.308 

0.992 

15. 

O.0F38T87 

0.0027296 

0.309 

0.990 

16. 

0.0045337 

0.0028584 

0,309 

0.993 

17. 

0.0026525 

0.0026861 

0.300 

0.990 

lU. 

0.6028097“ 

0.6027311 

6.IOT" 

~6.991 

13. 

0.0029527 

0,0029403 

0.308 

0.991 

13. 

0.0032226 

0.0032787 

0.304 

1.002 

13. 

0.0033327 

6.6031327 

0.304 

1.002 

13. 

0.0037212 

0.0032181 

0.305 

1.000 

14. 

0.0042687 

0.0034332 

0,305 

1.002 

15. 

0.0040917 

0.0034693 

0;305 

1.000 

16. 

0.0046979 

0.0033135 

0.304 

1.002 

l6. 

0.0040509 

0.0031449 

0.304 

1.002 

15. 

0.0634077 

6.0029777 

6‘.305 

0.999 

l4. 

0.0030505 

0.0029707 

0.304 

1.000 

13. 

0.0033902 

0.0031924 

0.303 

1.004 

13. 

1 

1 
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Table  1-5.  Rotor  No.  1,  V/OR  =  .35,  M(1.0,  90)  =  .85 

TEST  288.0  RUN  4 


PT. 

ALPHA 

SHAFT 

WIND  AXES  COEFFICIENTS,  BASED  ON  ROtOR  BLAOE  ARFA  AND  ROTOR  TIP 

ALPHA 

CONTROL  CLR  CXR  CYR  CMX  CMY  CMZ  CP 

STEeO 

CPO 

V/OR 

M,  AT^ 

\ 

■1 

®grip 

1. 

-5.0 

-7.6 

0.023610 

0.000516  -0.000707 

0.000124  -0.000444 

0.001898 

0.0018362 

0.0016202 

0.347 

0.849 

12. 

2. 

"•!> »  U 

“*6  •  i 

0.007666 

-0.000697  -0-000589 

0.000122  -0.000394 

0,001369 

0.0013124 

0.0016195 

0.346 

0.849 

1.1 

10. 

3. 

-5.0 

-11.0 

0.056771 

0.004T28  -0.000902 

0.000024  -0.000586 

0.003”6T5 

0.553’5g42" 

5;55r93ff5 

-5;34& 

■  5;T48 

.9 

16. 

4  • 

“5«0 

-13.0 

0.071727 

0.006495  -0.001353 

-0.000147  -0.000661 

0.004958 

0.0048405 

0.0022280 

0.350 

0.844 

.5 

18. 

5. 

*5«0 

—  14.5 

0.082621 

0.008897  -0.001686 

-0.000320  -0.000170 

0.006433 

0.0062898 

0.0027458 

0.347 

0.848 

.3 

?0. 

-10. 0 

*•  1^  • 

0.030203 

0.503654  -0.000058 

-0.500373  -0.055540 

5.003013 

0.0029696 

0V55'16416'' 

1.1 

'  16 

7  a 

-10.0 

-16.2 

0.045940 

0.007054  0.000137 

-0.000611  -0.000737 

0.004490 

0.0044772 

0,0018932 

0.346 

0.851 

1.0 

18 

8  o 

-10. 0 

1  ^  •  H 

0.060293 

0.010363  -0.000107 

-0.000924  -0.000751 

0.006030 

0.0059742 

0.0021438 

0.346 

0.850 

.8 

1  PO 

9* 

“i.ii  ♦  0 

-16.2 

U  aU20  X ( 7 

5.002349  5.000071 

-0 .DOO  388  -5  .  005468 

it;  052  571 

0.0015652 

575517212~ 

57'347 

“57848 

1.1 

16 

1D« 

— 12  »  0 

1  /  «  ^ 

0,035338 

0.006238  0.000111 

-0.000730  -0.000591 

0.004027 

0.0040242 

0.0017763 

0.347 

0.848 

1.1 

18. 

i.  1.  * 

-12.0 

”  1  y  «  2 

0.048421 

0.009760  -0.000172 

-0.000991  -0.000652 

0.005553 

0.0055407 

0.0020063 

0.346 

0.850 

.9 

PO 

1. 2  » 

-15.0 

-19.9 

0.020873 

0.003682  0.O00O31 

-0.505651  -0.005376 

O; 00 3 124 

5,W3037 

0.6018310 

5.346 

'0T835r 

1.1 

18 

-15.0 

-21.4 

0.033549 

0.007583  -0.000072 

-0.000957  -0.000471 

0.004705 

0.0046752 

0.0019655 

0.  347 

1.0 

pn 

Jl  A  « 

-15.0 

—  18.4 

0.005736 

-0.000667  -0.000049 

-0.000327  -0.000236 

0.001562 

0.0015097 

0.0017384 

0.346 

0.849 

1.1 

16. 

15. 

-12.0 

-14.5 

0.003187 

-0.051340  0.000293 

-  0  .'550 2  3  0  -0 . 050  55^2 

O'.  551257 

0. non  514- 

■5T55T£r64“ 

lif. 

16  * 

Q  •  0 

-5.4 

0.067680 

-0.000392  -0.002576 

0.000702  -0.000641 

0.002186 

0.0021002 

0.0019293 

0.346 

0.850 

.6 

i4. 

17. 

ii}«  0 

-7 .5 

0.082532 

0.000561  -0.003145 

C. 000557  -0.000761 

0.003166 

0.0028951 

0.0022445 

0.346 

0.849 

.2 

IS. 

0.0 

-9.5 

0.091155 

0.002701  -0.003595 

0.500576  -0.50'0125' 

0.504800 

0 .004693'2 

0.5532514 

5^45 

5.849 

.1 

18. 

i  y  * 

0-0 

-3.9 

0.050050 

-0.000953  -0.002197 

0.000643  -0.000781 

0,001630 

0.0015132 

0.0016755 

0.346 

0.848 

.7 

12. 

20« 

2.0 

-2.1 

0.061886 

-0.002824  -0.003126 

0.000076  -0.000013 

0.001216 

0.0011312 

0.0018499 

0.346 

0.849 

12. 

2X9 

Z.O 

0  »068'944 

-0.002808  -0.003491 

0.050829  -0.000844 

5.501396 

0.5513174 

o.oomnr' 

0.3“^46 

5;;84T 

-3 

0.0 

14. 

2^9 

2  «  0 

*6  •  1 

0.089849 

-0.001365  -0.004242 

O.Q00854  -0.000225 

0.003067 

0.0029179 

0.0026476 

0.346 

0.850 

16. 

23 « 

2. 0 

-0.8 

0.044836 

-0.002526  -0.002663 

0,000712  -0.000696 

0.001040 

0.0009221 

0.0016651 

0.347 

0*847 

,7 

10, 

« 

™  5 » 0 

■26.993653 

O.C0000004*4^4‘4>«4:«i«277  .075 

Q.zvr 

18 
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Table  1-6.  Rotor  Ho.  1,  V/OR  =  .35,  M(1.0,  90)  =  .95 


TEST 

288.0 

RUN  10 

HIND  AXES  COEFFICIENTS 

,,  BASED  QN  ROTOR  BLADE  AREA  AND  RoToR  TIP 

speed 

ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROL 

CLR 

CXR 

CYR 

CMX  CMY 

CHZ 

CP 

cpq _ 

V/OR 

M.AT 

1. 

-10.0 

-10.3 

-0.000000 

-0.000000 

0.000000 

-0.000000  -0.000000 

0.000000 

0.0011350 

0.0011350 

0.000 

0.713 

2. 

-10.0 

-10.3 

0.000000 

0.000000 

0.000000 

-0.000000  -0.000000 

0.000000 

0.0010218 

0.0010218 

O.OOC 

0.714 

-3. 

-ro.o 

-10.3 

0.055000 

O.OOOffO'O 

o.dooOoo 

-0.066  6  66  -6'.'66o666 

6.660600' 

0.6611444 

j5,06li444 

0.660 

6T7T4 

4. 

-10.0 

-10.2 

0.000000 

0.000000 

0.000000 

-O.OOOOOO  -0.000000 

0.000000 

0.0017257 

0.0017257 

0.000 

0.715 

5. 

-10.0 

-10.3 

0.000000 

0.000000 

0.000000 

-0,000000  -0.000000 

0.000000 

0.0025385 

0.Q0253B5 

O.OOQ 

0.717 

6. 

-IQ.O 

-15.4 

o.ooOOoo 

0,000000 

0.000000 

-0.000000  -0.000000 

0.000000 

0.0038112 

0.0038112 

0.000 

0.716 

7. 

-12.0 

-15.2 

0.023934 

0.001967 

-0.000972 

-0.000167  -0.000568 

0.003405 

0.0030851 

0.0023583 

0.350 

0.946 

8. 

-12.0 

-16.5 

0.04Q197 

0.005603 

-0.000893 

-0.000541  -0.000704 

0.004901 

0.0045926 

0.0025190 

0.351 

0.948 

■  '9.' . 

~U.Q 

=17  .2 

0.046198 

0.007090 

-0.000688 

-0.600660  -0.000766' 

0.005523 

0.0052292 

0.0025921 

0.352 

0-946 

iO. 

-15.0 

-17.5 

0.008784 

-0.000722 

-0.001054 

-0.000109  -0.000384 

0.002349 

0.0020440 

0.0022918 

0.350 

0.948 

11. 

-15.0 

-19.1 

0.024610 

0.003490 

-0.001042 

-0.000554  -0.000562 

0.004067 

0.0036510 

0.0023864 

0.351 

0.948 

rzr; 

-I9'.7 

0. '030797 

0 .005'285 

-0.006819 

-0.600663  -0.000542 

■0.664718' 

0.0043656 

0.0024607 

0,352 

0.946 

13. 

-15.0 

-20.2 

0.037121 

0.007096 

-0.000720 

-0.001002  -0.000621 

0.005476 

0.0051423 

0.0025442 

0,353 

0.942 

14. 

-12.0 

-13.7 

0.007753 

-0.001318 

-0.001049 

0.000083  -0.000501 

0.002138 

0.0018648 

0-0023229 

0.351 

0.949 

15. 

-TD.O 

■=12. 0 

0.017538 

0.000217 

-0. '600848 

-Ti  .o'oeeo  =010^43  9 

'67^62618 

6Tecf2¥559 

'676622693 

673T2 

0.944"" 

16. 

-5.0 

-9.7 

0.062710 

0.002421 

-0.001729 

0.000130  -0.000877 

0.004213 

0.0038612 

0.0027506 

0.352 

0,948 

IT. 

-5.0 

-11.5 

0.076562 

0.004513 

-0.002254 

-0.000013  -0.000830 

0.005617 

0.0053103 

0,0033419 

0.350 

0.949 

16. 

-2.0 

-519 

0.062374' 

-O.OOOfll 

-0.002381 

0.000568  -0.000803 

0.002948 

0.0027114 

0.662t64i 

0.351 

0.947 

19. 

-2.0 

-7.5 

0.079165 

0.000283 

-0.003070 

0.000578  -0.000705 

0.004019 

0.0037632 

0.0032504 

0.352 

0.945 

20- 

-2.0 

-4.4 

0.045218 

-0.001351 

-0.002061 

0.000592  -0.000553 

0.002353 

0.0621384 

0.0024766 

0.351 

0.947 

“zt: . 

— on? 

-2.6 

7r:8!58l89 

-0  .'003087 

-0, '002 '7  4  2 

0.000705  -0.000630 

0.002012 

0.0018369 

0.0026923 

0.351 

0.945 

22. 

0.0 

-4  .6 

0.073448 

-0.002651 

-0.003250 

0.000789  -0.000838 

0.002670 

0.0024273 

0.0030013 

0.351 

0.948 

23. 

0.0 

-6.2 

0.088303 

-0.001686 

-0.003768 

0.000776  -0.000327 

0.003905 

0.0036678 

0.0037513 

0.353 

0.943 

TEST  288.0  RUN  9 


WIND  AXES  COEFFlCiENTSt  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEE'D 


PT. 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR  CYR 

CMX 

CMY 

CMZ 

CP 

CPq 

V/QR 

M.AT 

17. 

-5.0 

-6.7 

0.031134 

-0.000297  -0.001281 

0.000228  -0.000600 

0.002520 

0.0023505 

0.0023903 

0.350 

0.952 

18. 

-5,0 

-7.3 

0.039128 

0.000390  -0.001436 

0.000259  -0,000629 

0.002841 

0.0026562 

0.0024181 

0.350 

0.952 

19. 

-5.0 

-8.0 

0.047723 

0.000977  -0.001703 

0.000260  -0. 000724 

0. 003201 

0.0030121 

'0.0025194  ■ 

0.350 

0.953 

20. 

-5.0 

-8.8 

0,054762 

0.001740  -0.001519 

0.000139 

-0.000879 

0.003638 

0.0034247 

0.0026168 

0.350 

0,952 

21. 

-7.0 

-9.5 

0.035794 

0.001404  -0.001157 

0.000140  -0.000782 

0.003157 

0.0029789 

0.0024025 

0.350 

0.951 

« 

-7.0 

-11. 0 

0.052213 

0.003468  -0. 001222 

-0,000087  -0.000798 

0.004248 

0.0040282 

0.0026320' 

0.351 

0.952 

23. 

-7.0 

0.067350 

0.005770  -0.001482 

-0.000247  -0.000935 

0.005531 

0.0053056 

0.0029793 

0.351 

0.951 

24. 

-7.0 

-8.3 

0.018210 

-0.000447  -0.000932 

0.000119  -0.000618 

0.002282 

0.0021117 

0.0022457 

0.349 

0.949 

25. 

-7.0 

-7.5 

0.009631 

-0.00136?  -0.000894 

0.000129  -0.000481 

0.001992 

0.001'8'379 

o.'oOzSI'l? 

0  .'  35 1 

0.949 

26. 

-10. 0 

-13.5 

0.034463 

0.003144  -0.000529 

-0.000209  -0.000585 

0.003847 

0.0036614 

0.0024824 

0.350 

0.955 

27. 

-10. 0 

-14.1 

0.041936 

0,004585  -0,000576 

-0.000395  -0.000670 

0.004478 

0.0042771 

0.0025484 

0.352 

0,952 

28. 

-lO.O 

-15.0 

0.049159 

0.006084  -0.000493 

-0. 000620  -0.000690 

0.005135 

0.0049765 

0'.M26772 

0.352 

0.952 

29, 

-10.0 

-15.6 

0.050559 

0.007722  -0.000939 

-0.000748  -0.000684 

0.006082 

0.0058661 

0.0029206 

0.352 

0.953 

.5 

.5 

.5 

.3 

0.0 

0.0 

1.2 

1.1 

1,2 

l.L 

1.4 

1.4 

1.4 

1.4 

1.2 

.8 

.5 

.6 

.3 

.9 

.6 

.5 

.2 


1.0 

■  9 

■  7 
1,0 
1.0 

.8 

.7 

1.0 

1.1 

■  9 
•  9 

1.0 

.8 


0 

grip 

6. 

8. 

'  10. 
12. 
14. 

'  16. 
16. 
18. 

"  19. 
16. 
18. 

19. 

20. 
14. 

-  14. 
l6. 
18. 
-14. 
l6, 
12. 
“12. 
l4. 
16, 


12. 

13. 

14. 

15. 
14. 

16. 
18. 
12. 
11. 

16. 

17. 

18. 

19. 
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TEST 

288.0 

RUN  12 

ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROI 

1. 

-9.0 

-11.8 

2. 

-9.0 

-11.0 

3. 

-9.0 

-12.2 

4. 

-9.0 

-13.0 

5. 

-9.0 

-10. 0 

6. 

-9.0 

-9,9 

7. 

-12.0 

-14.6 

8. 

-12.0 

-15.3 

9. 

■  '-1Z.D 

-14.0 

10. 

-12,0 

“13.2 

11. 

-12.0 

-12.5 

12. 

-15.0 

-17. 1 

13. 

-15.0 

-17.7 

14. 

-15,0 

-18.4 

■'15, 

■  ■=15.0 

t;x6.4 

16. 

-12.0 

-16.0 

17. 

-13.0 

-16.8 

18. 

■  -14.0 

-17,8 

19, 

-6.0 

-8.1 

20. 

-6.0 

-8.9 

21. 

-6.0 

-9.7 

22. 

-6.0 

-7.4 

23. 

-6.0 

-6.7 

24. 

-6.0 

-6.2 

25. 

-3.0 

-6.0 

26, 

-3.0 

-6.5 

2T. 

-3.0 

-5.1 

28. 

-3.0 

-4.3 

29. 

-3.0 

-3.7 

Table  1-7.  Rotor  No.  1,  V/OR  =  ,35,  M(1.0,  90)  =  1.00  - 
WIND  AXES  COEPEICIENTS,  BASED  ON  ROTOR  BLADE  AREA  AND  RoTOR  TlR  SPEED 


CLR 

0.033323 
0.025396 
0.042084 
0.049369 
0.017947 
0.009r032 
0.025147 
0.032855 
0.017119 
0.010439 
0.002874 
0.010594 
0.018403 
0.026390 
0 .0031368 
0.038999 
0.038004 
0.030445 
0.041862 
0.051300 
0.059704 
0.035716 
0.026919 
0.018195 
0.059447 
0.067565 
0.050920 
0.043578 
0.034536 


CXR 

0.000827 
-0.000811 
0.001623 
0.002692 
-0.001739 
-0.002730 
0.000798 
0.002395 
-0.W0546 
-0.001898 
-0,003202 
-0.00 1387 
0.000538 
0.002529 
-0.003257 
0.003602 
0.003998 
0.003164 
-0.000306 
0.000467 
0.001236 
-0.000961 
-0.001558 
-0.002151 
-0.001873 
-0.001496 
-0.002331 
-0.002687 
-0.002878 


CYR 

-0.000727 

-0.000785 

-6.0D0843 

-0.001037 

-0.000718 

-0.000649 

-0.000556 

-0,000609 

-0.000522 

-0.000706 

-0.000578 

-0.000536 

-0.000664 
-0.000558 
-0,000691 
-0.000569 
-0.000693 
-0. 000471 
-0.001239 
-0.001388 
-0.001691 
-0.001114 
■0.001070 
•0.000954 
•0.002166 
-0.002150 
■0.002049 
■0.001780 
•0.001442 


CMX 

-0.000219 

0.000069 

-:o;ooff02s 

-0.000157 

0.000038 

-c;oc£roi3 

-0.000371 

-0.000435 

-0.D00145 

-0.0QQ117 

-0.000086 

-0.000467 

-0.000597 

-0.000729 

-ovoooiri 

-0.000645 
-0.000687 
-e. 000834 
0.000229 
0.000118 
0. 00010 1 
0.000122 
0.000143 
0.000157 
0.000539 
0.000481 
0.000610 
0.000532 
0.000469 


CMY 

-0.001077 
-0,001559 
-0-001649 
-0.001827 
-0.001351 
-0.000928 
-O.OQ107O 
-0.001171 
-0. 000835 
-0.000667 
-0.000557 
-0.000468 
-0.000643 
-0.000816 
-0.000502 
-0.001069 
-0.001030 
-0.000891 
-0.001047 
-0.001171 
-0.001216 
-0.000943 
-0.000898 
-0.000889 
-0,001310 
-0.001221 
-0.001306 
-0.001225 
-0.001178 


CMZ 

CP 

CPO 

V/OH 

M,AT 

•  Q 

grip 

0.004215 

0.0039455 

0.0035807 

0.353 

0.996 

1.1 

i 

1  15. 

0.003927 

0.0034541 

0.0036952 

0.350 

1.003 

1.1 

14. 

a."005T44 

D.DD4690I 

ir:oD4o054 

IT.  355 

ir;990 

.9 

‘  16. 

0.005831 

0.0052669 

0.0041622 

0.350 

1.002 

.7 

17. 

0.003414 

0.0030550 

0.0036407 

0.349 

1.003 

1.2 

13. 

0.002947 

o: 0026 395 

0.0035910 

0.351 

17005' 

1.2 

'  12. 

0.004279 

0.0039233 

0.0036021 

0.350 

1.002 

1.2 

i6. 

0.005009 

0.0046374 

0.0037264 

0.351 

1.003 

1.0 

17. 

0.00  3585 

0VD0355OX 

0;0O¥49OT 

T7002 

1.0 

15- 

0.002998 

0.0027449 

0.0034045 

0.351 

1.001 

l.k 

l4. 

0.002472 

0.0022915 

0.0034094 

0.349 

1.003 

1.2 

13. 

0.003271 

O.OO302T6 

O.OOaBOTT" 

0,351 

T7005 

1.2 

l6. 

0.004085 

0.0037167 

0.0035061 

0.350 

1.005 

1.1 

17. 

0.004939 

0.0046215 

0.0036641 

0.353 

0.999 

1.1 

18. 

0.005600 

0TQO54D16 

9;0035958“ 

0.351 

"n001~ 

1.4 

15. 

0.005695 

0.0054239 

0.0039863 

0.352 

1.002 

1.0 

1?.' 

0.005746 

0.0054200 

0.0039164 

0,352 

1.000 

1.0 

■  18. 

0.005150 

0.0048459 

0. 0036754 

0.351 

1.003 

1.0 

.  18. 

0.004123 

0.0038953 

0.0038879 

0.352 

0.999 

.9 

i  1^- 

0.004731 

0.0044717 

0.0041339 

0.352 

1.000 

.8 

'  15- 

0.005413 

0.0050797 

0.0044094 

0'.353 

l.OOO 

.6 

l6. 

0.003733 

0.0035176 

0.0037708 

0.351 

l.OOl 

-9 

'  13. 

0.003338 

0.0031455 

0.0036451 

0.351 

0,999 

1.0 

12. 

0.003034 

0.0028604 

0.0035936 

0.351 

1700  2 

1.0 

11. 

0.004080 

0,0037743 

0.0041984 

0.351 

1.002 

.7 

l4. 

0.004678 

0.0043512 

0.0045747 

0.351 

1.001 

.5 

15. 

0.003675 

0,00'34094 

0.0040569 

0.351 

1.001 

.6 

13. 

0.003412 

0.0031367 

0,0039571 

0.352 

l.OOi 

.7 

12. 

0.003158 

0.0028711 

0.0038061 

0.352 

1.001 

.8 

11. 

.20 
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Table  1-8.  Rotor  No.  1,  V/OR  =  .35,  M(1.0,  90)  =  1.02 

TEST  288.0  RUN  15 


PT. 

alpha 

SHAFT 

ALPHA 

CONTROL 

WIND  AXES  COEFFICIENTS,  BASED  ON* ROTOR  BLADE  AREA  AND  ROTOR  TIF 

CLR  CXR  CVR  CMX  CMY  CMZ  CP 

SPlEO 

cpp 

V/OR 

M,  AT 

Ogrip 

1. 

-12.0 

-15,4 

0.033266 

0.002486 

-0.000149  -0.000682 

-0.000636 

0.005051 

0.0048940 

0.0039453 

0.352 

1.017 

1.1 

17. 

2. 

-12.0 

-15.2 

0.033456 

0.002440 

-0.000254  -0.000711 

-0.000565 

0.005221 

0.0050280 

0.0041001 

0.350 

1.024 

1.0 

17. 

3. 

-12.0 

-14.4 

0.027293 

O.OOiQi'9 

-0.000078  -0-000626 

-0.000575 

0.004575 

0.0044401 

0.0040337 

0.351 

1.022 

1.1 

16. 

4. 

-12.0 

-13.5 

0.019153 

-0.000654 

-C. 000094  -0.000480 

-0.000619 

0.003890 

0.0037679 

0.0039728 

0.350 

1.020 

1.2 

15. 

5. 

-12.0 

“  A  ^ » 0 

0.012027 

-0.002102 

-0.000037  -0.000441 

-0.000679 

0.003352 

0.0032532 

0.0039835 

0.352 

1.020 

1.2 

l4. 

6. 

-9.0 

-10.2 

0.027565 

-0,000529 

-0.000209  -0.000366 

-0.000641 

0.004066 

0.0039569 

0.0040952 

0.352 

1.022 

1.1 

l4. 

7* 

-9.0 

-9.6 

0.019757 

-0.001608 

-0.000113  -0.000287 

-0.000752 

0.003633 

0.0035342 

0.0040719 

0.351 

1.023 

1.0 

13. 

6. 

-9.0 

“  i  1  a  it! 

0.034926 

0.000655 

-0.000228  -0.000387 

-0.000508 

0.004618 

0.0044838 

0.0041728 

0.352 

1.020 

15- 

9. 

-9.0 

-12.1 

0.043378 

0.001949 

-0.000162  -0,000581 

-0.000592 

0.005289 

0.0051267 

0,0043174 

0.352 

1.022 

.8 

16. 

10. 

-15.0 

-16.7 

0.011735 

-0.001590 

0.000151  -0.000711 

-0.000492 

0.003573 

0.0034880 

0.0040354 

0.350 

1.024 

1.4 

l6. 

11. 

-15.0 

-17,3 

0.019647 

0.000485 

0.000070  -0.000818 

-0.000460 

Q. 004332 

0.0042214 

0.0040258 

0.350 

1.024 

1.2 

17. 

12. 

-15,0 

-18.1 

0.026347 

0.002357 

0.000275  -o.doibai 

-0.000405 

0.004974 

0.0048822 

0.0Q40085 

0.351 

1.022 

1.1 

'  18. 

13. 

-13.0 

-16.8 

0.031172 

0.003843 

0.000278  -0.001248 

-0.000586 

0.005724 

0.0056354 

0.0042210 

0,351 

1.024 

1.0 

18.8 

14* 

-13.0 

-15.9 

0.029001 

0.001986 

-0.000060  -0.000803 

-0.000390 

0.005001 

0.0048362 

0.0040849 

0.350 

1.023 

1.1 

3.7. 

Z..21 
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Table  1-9.  Rotor  No.  1,  V/OR  =  .40,  M(1.0,  90)  =  .85 


TEST  288.0  RUN 


ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROL 

CLR 

1. 

-4.0 

-12.2 

0.076035 

2. 

-4.0 

-13.1 

0.081044 

3. 

-4.0 

-14.0 

0.085398 

4. 

-4.0 

-3.3 

-0.001140 

5. 

■"2  »  0 

-5.0 

0.043550 

6. 

-Z.0 

-3.5 

0.027193 

7. 

-2.0 

-2.0 

0,010925 

8. 

-2.0 

-9,9 

0.080477 

T, 

"  -D7D 

. "-T175“" 

0^.584175 

10. 

0.0 

-7.6 

0.083656 

11. 

0.0 

-8.8 

0.087839 

T2. 

. .  0.0 

0.592076 

13. 

0.0 

-9.7 

0.071532 

HIND  AXES  COEFFICIENTS.  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 
CXR 

0.002944 
0.004087 
O.0OS007 
-0.002049 
-0.001147 
-0.001475 
-0.001746 
0.001158 
"57002159 
-0.001384 
-0.000399 
o;oa5599 
-0,002381 


CVR 

CMX  CMY 

CM2 

CP 

CPO 

V/OR 

M.AT 

0 

-0.002899 

0.000536  -0.001161 

0.004894 

0.0046721 

0.0031566 

0.401 

0.845 

.7 

18. 

-0.002909 

0.000369  -0.001344 

0.005704 

0.0054607 

0.0034570 

0.396 

0.853 

,6 

19- 

-0,003104 

0.000360  -6.001309 

0.006660 

0.0063572 

0.0039386 

0.398 

0.850 

-1.2 

20. 

-0.001617 

0.000459  -0.001158 

0.001326 

0.0012329 

0.0020498 

0.399 

0.849 

1.1 

8, 

-0.002479 

0.000723  -0.000340 

0.001950 

0.0018345 

0.0021776 

0.396 

0.853 

.8 

12. 

-0.002198 

0.000757  -0.000144 

0.001537 

0.0014878 

0.0020319 

0.398 

0.848 

1.0 

10. 

-0,001868 

0.000520  -0.000159 

0.001451 

0.0012590 

0.0019500 

0.400 

0.847 

1.1 

8. 

-0,003413 

0.000652  -0.000710 

0.004190 

0.0039995 

0.0031609 

0.398 

0.850 

.6 

■  17. 

-0.003762 

0 . 606639  -6.60 06  97 

0.005017 

0.0047251 

0.0034531 

0.398 

0.851 

.3 

18. 

-0.004335 

0.000830  -0,000698 

0,003334 

0.0031181 

0.0032624 

0.399 

0.848 

.3 

16. 

-0.004628 

0.000848  -0.000786 

0,004182 

0.0039876 

0,0036971 

0.398 

0.849 

.2 

17. 

-67004998 

6,061015  -07 006 7  n 

6.065188 

0.0049452 

0.0042128 

0.396 

0.849~ 

0.0 

18. 

-0.004007 

0.000971  -0.000722 

0.002217 

0.0020522 

0.0027009 

0.398 

0.849 

.5 

1^-. 

TEST  288.0  RUN  5 


HIND  AXES  COEFFICIENTS,  BASED  ON  BOTOR  BLADE  ABEA  AND  ROTOR  TIR  SWED 


PT. 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR 

CYR 

1. 

-4.0 

-8.7 

0.039962 

0.000916 

-0.001126 

2  . 

-4.0 

-10.6 

0.054461 

0.002205 

-0.001486 

37 

-4.0 

-12.5 

0.069525 

0.003919 

-0.001811 

4. 

-0.0 

-15.2 

0.047449 

0.004913 

-0.000205 

5. 

-8.0 

-16.8 

0.058799 

0.007126 

-0.000214 

6. 

■ -12.0 

-17.8 

0.025729 

0.002908 

0.000153 

7. 

-12.0 

-19.4 

0.038319 

0.005997 

0.000133 

CMX  CMY 

CMZ 

CP 

CPO 

V/0^ 

_M,AT 

A 

Is 

9  . 

grip 

0.000163  -0.000660 

0.002682 

0.0025519 

0.0020923 

0.401 

0.852 

■  9 

14. 

0.000197  -0.000724 

0.003519 

0.0034048 

0.0023582 

0.396 

0.859 

.9 

16. 

0.000052  -0.000767 

0.004812 

0.0046558 

0.15028052 

O.ADT 

0.850 

.8 

18. 

-0.000535  -0.000592 

0.004555 

0,0045079 

0.0024145 

0.399 

0.852 

1.1 

18. 

-0.000687  -0.000841 

0,005803 

0.0057593 

0.0027279 

0.397 

0.857 

1.0 

20. 

-O.OOOS08  -0. 000624 

O.O03415 

0. 0034310 

O.0022373 

0.397 

0.856 

1.4 

18. 

-0.000789  -0.000652 

0.005017 

0.0049311 

0.0024533 

0.399 

0.85  3 

1.4 

20. 

-22 
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Table  1  -  10.  Rotor  No.  1,  V/OR  =  .40,  M(1.0,  90)  =  .95 


TEST 

288.0 

RUN  13 

ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROL 

I. 

-9.0 

-12.4 

2. 

-9.0 

-13.1 

3. 

-9.0 

-11.6 

4. 

-9.0 

-10.9 

5. 

-12.0 

-14.6 

6. 

-12.0 

-15.2 

7. 

-12.0 

-16.1 

8. 

-12.0 

-16.8 

9. 

-12. D 

-17.7 

10. 

-12.0 

-13.9 

11. 

-15,0 

-18.3 

12. 

-15.0 

-X9.D 

13. 

-15.0 

-19.7 

14. 

-15.0 

-17.8 

IS. 

-7.0 

-9.8 

16. 

-7.0 

-10.8 

17. 

-8.0 

-13.1 

IB. 

—  8 .0 

-13.1 

19. 

“9.0 

-14.1 

20. 

-9.0 

-14.1 

21. 

“9.0 

-14.1 

22. 

-8.0 

-13.1 

23. 

“7.0 

-12.1 

24. 

-7.0 

-12.1 

25. 

-7,0 

-12.1 

26. 

-8.0 

-14.1 

27, 

-6.0 

-15.1 

28. 

-9.0 

-16.1 

29. 

-9.0 

-13.8 

30. 

-9,0 

-12.8 

31. 

-9.0 

-11.8 

32. 

-8.0 

-10.8 

33. 

-8.0 

-12.8 

WIND  AXES  coefficients,  BASED  ON  ROtOR  BLADE  AREA  AND  ROToRfiP  SFElO 


CLR 

CXR  CYR 

CMX  CMY 

CMZ 

CP 

CPO 

V/OR 

A»AI_ 

Als 

a 

grip 

0.026799 

0.000248  -0.000476 

0.000015  -0.000510 

0.003153 

0.0029692 

0.0028278 

0.404 

0.947 

1.4 

15. 

0.034482 

0.001380  -0.000664 

0.000Q62  -0.000378 

0.003801 

0.0035756 

0.0029505 

0.404 

0.948 

1.2 

i6. 

0.019715 

-0.000792  -0.000632 

0.000142-0.000491 

OVOS26T7 

0. 0024827 

0.0027799 

0.4O3" 

0.948 

1.4 

l4. 

0.012847 

-0.001753  -0.000612 

0.000167  -0.000265 

0.002235 

0.0020720 

0.0027713 

0.404 

0,948 

1.4 

13. 

0.011369 

-0.001578  -0.000292 

-0.000029  -0.000289 

0,002349 

0,0022478 

0.0028776 

0.404 

0.947 

1.4 

15- 

0,018260 

-0.000160  -0.000290 

-O.OOOEr80‘  -0.000302 

(J.00299T 

Tj;aO2f0TI' 

0.0029350 

0.404 

■07948 

1.4 

16. 

0.025255 

0.001360  -0.000231 

-0.000294  -0.000323 

0.003587 

0.0034642 

0.0028801 

0.402 

0.949 

1.2 

17. 

0.031335 

0.002660  -0.000377 

-0.000302  -0.000301 

0.004371 

0.0041741 

0.Q03Q32I 

0.405 

0.947 

1,4 

18. 

0.038236^ 

0.003964  -0.000419 

-0 . 000 564  -0,000720 

0.'505229 

0;004T655' 

ir.l5032TW" 

"07404“ 

07047“ 

1-2 

19. 

0.003491 

-0.003199  -0.000383 

0.000065  -0.000448 

0.001716 

0.0016124 

0.0029049 

0.404 

0.946 

1.4 

14, 

0.009813 

-0.001550  -0.000400 

-0,000282  -0.000137 

0.002576 

0.0023729 

0.0029920 

0.403 

0.948 

1.5 

17. 

0.015745 

0.000067-0.000369 

-0.000449  -0.000137 

0, 003244 

0, 0030821? 

O. 0030 413 

07402" 

0.951 

1.5 

18. 

0,022658 

0.001875  -0.000356 

-0.000616  -0.000160 

0.003992 

0.0038494 

0.0030683 

0.401 

0-952 

1.4 

19. 

0.001979 

-0.003535  -0.000298 

-0.000125  -0.000077 

0.001663 

0.0015594 

0.0029771 

0.401 

0.950 

1.4 

16. 

0.031850 

-0-00B09B  -0.000798 

0.000127  -0.000559 

0;TJ03r22' 

"U10028S47' 

TllCn32¥453'' 

07403“ 

0,949 

1.2 

’  14. 

0.038698 

0.000707  -0.000805 

0.000029  -0,000632 

0.003640 

0.0034714 

0.0031002 

0.403 

0.946 

1.1 

15. 

0.068876 

0.008918  -0.000989 

-0.000472  -0.000410 

0.004708 

0.0045908 

0.0017941 

0.271 

0.899 

.1 

17.5 

0.076147 

0.009367  -0.001240 

-0.000553  -0,000322 

0.0051T5 

0.0049512 

0.00X9266 

0.270 

0.903 

.1 

18. 

0.070359 

0.010030  -0.001078 

-0.000646  -0.000306 

0.005169 

0.0049530 

0.0018057 

0.271 

0.900 

0 

18. 

0.078458 

0.010825  -0.001114 

-0.000747  -0.000350 

0.005673 

0.0054274 

0.0019662 

0.271 

0.902 

0 

18.5 

0.060621 

0.008900  -0.001040 

-0.000561  -0.000274 

0.0D4643 

0.054^12 8' 

0.0016777 

07272' 

OTfOT' 

0 

17.4 

0.061572 

0.006165  -0.001137 

-0.000495  -0.000215 

0.004414 

0.0042123 

0.0016780 

0.271 

0.899 

0 

17. 

0.06860? 

0.007654  -0.001374 

-0.000317  -0,000242 

0.004458 

0.0042473 

0.0017745 

0.270 

0.900 

0 

17. 

0,060242 

0.007002  -0.0D1329 

-0.000281  -0,000224 

0,004072 

0.0038749 

0.0016750  " 

0.270 

07wr" 

0 

16  5 

0.076066 

0.008292  -0.001473 

-0.000359  -0,000386 

0.004914 

0.0046655 

0.0018986 

0.271 

0.890 

0 

17  S 

0.058392 

0.009050  -0.001354 

-0.000501  -0.000145 

0.004618 

0.0044192 

0.0016665 

0.272 

0,901 

~  .2 

f  *  y 

17  'o 

0.053097 

0.008906  -0.001399 

-0.000495  -0.000140 

0.004452 

0.0042676 

0.0016138 

0.271 

0.904 

-  -3 

17  "o 

0.048024 

0.008864  -0.001313 

-0.000533  -0.000216 

0.004359 

0.0041729 

0.0015741 

0.271 

0,902 

~  .3 

17  S 

0.063446 

0.009130  -0,000433 

-0.000601  -0.000402 

0.004719 

0.0045097 

0.0016916 

0.271 

0.901 

.7 

X.  \  •  J 

17.5 

0.072598 

0.000736  -0.000308 

-0.000619  -0.000508 

0.004857 

0.0046241 

0.0018X86 

07  260  ■ 

O'.  904" 

.6 

17  tz 

0.082280 

0.008238  -0.000331 

-0.000585  -0.000569 

0.005049 

0,0048281 

0.0020242 

0.270 

0.902 

.6 

17  *3 

0.088077 

0.007250  -0.000288 

-0.000474  -0.000577 

0.005038 

0.0048064 

0.0021886 

0.269 

0.904 

.6  . 

17  *5 

0.069151 

0.008831  -0.000780 

-0.000531  -0.000255 

0.004823 

0.0045954 

o.o(n;78W" 

0.272 

0.902“ 

.2 

17.5 

„,.23 
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Table  I  -  11.  Rotor  No.  2. 

TEST  31T,  1  ! 

4A  ET.  TAPEREl  TiF  RCTCR  V /UR  =  .31  E*  t  1  .  ?  )  (  9  1  )  =  .87 

hlivL  AXES  CCEFFICIEMS,  KASED  LN  PCTOfi  3LALE  AREA  A^0  RCTCR  TIF  SPEEU 

ALPHA  ALPHA 


PT. 

THETA 

SHAFT 

CCNTRCL 

C  Lk 

CXR 

CYR 

CMX 

CPY 

CP2 

CP 

CPC 

V/CR  M(l.O) (90> 

1. 

3  .  J 

-1  . 

~  14. 8 

.  .  1 .3  5  5  18 

' . '  5  54 

-.  1  ;-)ii5 

-  ,  .13-,.744 

-  '.  T : 1566 

C.  ;-3  3  618 

’:.QC37269 

,3. '022  327 

3.315 

3.871 

.2 

2. 

o . 

-1  .  • 

-13.1 

..  .■17j23 

",  ;;i594 

%rr.i7l 

,0349 

0-2  '12133 

'22866 

-50 17574 

0.318 

0.873 

.3 

..  3. 

1 .  • 

-  1  .  .  ■ 

-16.2 

.,'5  949 

,6489 

-  .  H  '8  0 

-  .* .  1  ■  5  1 

-  :  ;•  784 

■',  .i:5,;ii:: 

3. a, .52281 

1.0023282 

0.315 

C.87B 

4. 

12. 

- 1  .  ( 

-  17 .8 

.  .65684 

I.  12123 

-■,.■'11311 

-',1  .  j  1 1  5  5  3 

- :  ’163  9 

'’•116724 

;.J269399 

7027607 

0.  316 

0.874 

5. 

13.  . 

-  1  , .  . 

- 1  c  .  5 

,.  .:7E4  >7 

j.'u3  746 

-  '598 

-1....1848 

-::.7::79i 

9.!:27837 

,.5079959 

0032097 

0.318 

0.874 

.2 

_ Aa.. 

1  J .  .. 

*13  .  * 

-2.>.1 

'.  .27327 

,  .  : .  6  3  6  2 

\  ■'!  *  ,'6-~5 

-T.  3 '1284 

-  ).2':*,678 

".J  738:6 

5.^019922 

0.318 

0.871 

.5 

7. 

8.* 

-13. 

-18.8 

.  •1184  '- 

*.  1735 

'.31-718 

. i-3ea6 

- 1, j; 1617 

2  .■S':2  124 

3.5024167 

0.0018551 

0,318 

0.872 

.5 

a. 

12  . 

*  i  13  *  ’ 

*21,5 

..  14  313. 

11132 

:..,i '265 

-■J. :  ;i75  3 

-,:t.  ■!:;''6£7 

£.555655 

0.3Q59767 

1.0022824 

0.319 

0.872 

.3 

13.7 

- 1:3  • 

-22.9 

. 157129 

,-15  756 

:.  i-,!'‘'72e 

-C, 2  .22  84 

-3.510858 

C.£y767fi 

''.0  07962  7 

0326766 

0.319 

0.872 

.2 

10. 

1 ' .  ■: 

* :?  •  f 

-12.5 

.  '7  7466 

i  .  .:':6873 

-  : .  'i  '1661 

-  J  .  ■  6  3  3 

5-'i:i5491 

5055846 

0.0329232 

0.318 

0.873 

.0 

11. 

1  : 

“5  •  ‘ 

-12,5 

..  'oo79.* 

.411  1 

-  ■  .  ■;  18  3  7 

-  .3  -  646 

..13  699 

155617 

■»,  57  5  654  6 

C. 0039951 

n.317 

0.870 

• - — 

TEST  310.  KUN  4 

44  FT.  TAPEREC  TIP  RCTCR  V/CR  =  P(i.J){9j)  = 


/.INC  AXES  CCEFFICIEMS,  BASEU  C\  RCTOR  BLACE  AREA  ANC  RCTCR  TIP  SPEEG 


ALPt-A 

alpha 

. .  . - 

. 

^ . 

PT. 

THETA 

SFaFT 

CCMRCL 

CLR 

CXR 

CYR 

CHX 

CRY 

CMZ 

CP 

CPG 

V/CR 

P{1,0){90» 

1. 

1  .  . 

-5.  - 

-12  .3 

1  , 

J 7 62 2 4 

:  .  6  7  3  5 

- 

■ . '  1 8 1 : 

.  r  174  1 

- 

,1652 

;  ;5757 

■•.O;  37  85  8 

3.F031I34 

0.326 

C.882 

2  . 

Ic  *  ■ 

-  p  *  ; 

-14.4 

>64345 

3  9  4 

- 

.  '  '2134 

.  '  "'963 

- 

1  " 

•J49C 

C-  >7  3  64 

■I.3S72771 

1.0938450 

0.323 

0.882 

3  * 

a  .  :> 

*  :> »  . 

-  1  .  .  8 

i  i  4 

"  4 

/44  74 

- 

..  'I  ‘1314 

“7 

.J5‘'9 

- 

1552 

'.014  >41 

.  CF4:263 

■3.5022603 

0.323 

0.881 

4  . 

t  ,  1 

*  5  4 

-3.7 

.-44557 

.24: 

- 

;  746 

36  1 

- 

i  » 

-,’7 

J  ^  £  8 

f .  r:2£i9 

0. 0H28483 

,1.-M19121 

0.322 

V  •  8  8 1 

.1 

5  . 

4 . : 

t  *  ' 

-7.3 

.25168 

,  734 

- 

397 

“  ■■ 

. .  -326? 

- 

' 

-  . 

53  >7 

:  .J'192  2 

>.  j'.,il922  3 

V. 5016364 

0.322 

3.880 

.3 

6  > 

2  . 

•”5  4  ‘ 

—  ”  4  '7 

“  7  • 

,  '7t3 

* 

.  ■ ,  2 1 

-  ■ 

.:  i,;i79 

* 

‘  4 

>228 

J  .331314 

■). 5013165 

5.  '»;)154  70 

■0.322 

0.883 

.0 

7  4 

6  * 

*  :i  *  3 

'73473 

~  7  , 

2  6471 

* 

».■'  '232  3 

.  ■ ' : ,  33 

_ 

78.3 

5  •  0 '?  2  2  9  6 

0.-;  '23414 

i;  .:543  285 

0.326 

0.8  8s3 

-.4 

8  • 

C  4 

-  7  .  -3 

334615 

*  .  4 

.  1  '34  3  ' 

4  7 ,  7  .  3  ■> 

“ 

>i 

195 

'.Ci39U 

"39516 

,  .  TCISSO'OO 

0.327 

0.878 

.6 

9 , 

1  ,  .  . 

39  931 

■  217 

* 

.  ,3r-3 

.  .  .-  54 

- 

.. 

-926 

■  .  ;  .576  6 

5.3  >57  726 

:.1''344232 

0.324 

C.88I 

1  -* « 

4  . 

“  3  1  5 

,54761 

*  ’  4 

i  c  1  S' 

* 

.  ■  1516 

•  '  .  '  .  3  ^ 

" 

1  ^ 

>3 

-53.' 

c.::-ri475 

’'.■:.C144:9 

5.!;0i7976 

0.325 

0.881 

I  1  4 

2  4  . 

*  i  4 

„  i  a  ,  ^  5 

.  '1ET2 

* 

.  ■  '9  51 

.  '  .'1  -4 

“ 

i  . 

■ 

'-4  21 

r,  .:':ii.’e4 

"  .r  n:775 

:. 5015843 

0.325 

0.880 

l  * 

•  ' 

-  4  ' 

*  ;  4 

.  l-zS  .  -7 

r  4 

is  ^ 

- 

' .  >  5  5  2 

~  1 

.'',’122 

* 

'.299 

:  0  r  96  8 

1.3'.'''9577 

'015167 

3.327 

c.eso 

.1 

X  3  * 

- 1 ,  . 

♦ 

'11726 

*  *  4 

16  5  5 

- 

.  -  445 

.  ■  '  '123 

* 

;28i 

O.:  ‘‘-3998 

3. 7  '•’95  91 

'  .-'314866 

0.325 

0.078 

1^4 

*  <1  4 

,  .7 

32 :: 

—  4 

■  14  ;1 

* 

334 

- , 

. '1  14 

- 

)  , 

1  ; 

>161 

'  .El'l  J32 

■).£  n:ei5 

■).  1915564 

0.325 

Q.878 

15  4 

4  • 

-  * 

.67227 

“  % 

>721 

- 

.>>2475 

3 

- 

■:935 

-r.,;  :0392 

-:;.cc:3663 

:  .■'020872 

3.324 

0.879 

16  ■ 

4  , 

j  4 

• .  1 

55  i  4 

*  •  4 

■  9  3  1 

* 

.  '  ’3  79-9 

.  '  1  4  ■' 

- 

0 

>9  51 

.  '■,''0  266 

7,3  ’‘3156 

■5.  :-S27g2  7 

0.326 

0.879 

-•3 

17  4 

4  . 

./  4  . 

.  4  ..  2  7 

*  « 

7  4 

.  '  1  9  1 ,3 

.  .  ■  28 

- 

-  3  1  „• 

; : 135: 

:. ■’•317859 

0.325 

C.878 

.0 

1  8  4 

-4  . 

2  . 

3  29  3 

*  4 

.5:31 

* 

.  12  7 

. . :  :  2  3 

* 

'  . 

'S325 

-2.^:: -15  7 

-  ‘.F'  I'acs 

' .3316483 

0.32  7 

0.881 

. . -24 
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Table  1-12.  Rotor  No.  2. 


TEST  312.  KUN  ; 

44  t-T.  TAPEREC  TIP  RCTCR  V/CR  =  .36  M(1.3)(93J  =  .80 

«1-NC  AXES  COEFFICIENTS,  liASEO  CIS  RCTCR  BLACE  AREA  ARC  ROTOR  TIP  SPEED 

ALPHA  alpha 


PT. 

THETA 

SHA  FT 

CCMRCL 

CLP 

CXR 

CYR 

CHX 

CMY 

CMZ 

CP 

CPC 

V/OR  KU.OH90) 

1. 

4 ,  „ 

-1  i.  ' 

-11.5 

■>.  '  :^54  7 

. 1  '53 

..,.‘''3  36 

-  ; 

''23-' r 

- 

i.  1* 1364 

T . ;  7 1 2  :t9 

:.C512286 

3.2131572  7' 

0.315 

0.877 

2. 

8  . : 

-1 

-14.5 

:  .  :33  ;95 

.  ■>,  4  273 

::: 181 

““  V 

*  n76l 

- 

1  .0,.  i512 

■3.  Cl  34 11 

•'.■3  2-3463C 

0. ’’018952 

0.343 

0.832 

3. 

,  b.J, 

-1,..  ' 

-14.5 

..'29j59 

; . :  ,3464 

■T‘''>164 

2'::666 

- 

J.  S' If  544 

0., 13322  8 

C. £533354 

3.? 0200 04 

0.360 

0.797 

4. 

1..,. 

-1  J., 

•  l6 . 1 

.  .•■,4578 

■'  •  Z  ...  6  6  5  5 

"in'. 114 

2  ;,1 181 

- 

.2  ■;'i62„ 

•  .3.4784 

3.0548156 

0.3022669 

0.360 

0.798 

5. 

12.  • 

-1  !. 

-17.5 

.  .’OCHIS 

"  .  :  .  9  7  4  5 

_ 

3  "  1 6  2 

.'1334 

“ 

).  3Ci2767 

C  .t 36  341 

.  j  •  V  6  3  7  6  2 

3.0026317 

0.359 

0.797 

6  . 

13.7 

-1„  . 

-19.7 

-.C='=765 

1.  :i3185 

- 

•  f  • 

T  l')314 

“  C'f 

,2  21876 

- 

1.  CC  ’768 

0.'U8  22-'3 

.'.£C€C951 

3.9C30287 

0.359 

0.630 

7. 

13.7 

-lo. 

-'22*6 

■  .  ,4i235B 

.’.  TIE  167 

:'5'H25 

- 1 

I  "'2136 

- 

'.'.C  *9839 

C.C76869 

9. £569876 

a. ■0  324439 

0.360 

0.796 

8. 

1  4  * 

“15-  ' 

-21  .3 

.  1 5  5  5  p  > 

«  *'7615 

‘3  687 

-  ^ 

■J  16  31 

- 

,  2  ;  :  7  9  4 

2.154826 

”'.i5  15'413 

3.0022428 

0.357 

0.798 

9, 

1 . .  , 

-15.’' 

-2  .1 

•.  ,'i923£ 

S’ . 33 11 

5  .2  757 

)  ,'1116 

” 

..'•  :i.v;j8e6 

C. 353076 

T. 0532915 

J.0320677 

0.362 

0.794 

19. 

3  •  V-; 

- 1  i  ,  ** 

-16.? 

.  ■  <3249 

,1286 

ll''67t 

~0 

1485 

- 

3.  :!;,’)64  4 

C  .001359 

C.SC1452C 

0.3019559 

0.361 

0.796 

11. 

6 . 

-15. 

-17.1  - 

' . j i 22  4  b 

.'..5843 

i  , 

13- -33  6 

J  ”!  i  4  ' 

- 

1"31 

- J . IOC  170 

-3.0:5,793 

3. .323  23237 

0  .362 

0.794 

12. 

6,  . 

-1  '. 

-13 .  : 

!115.'3 

:215 

■;;,'-352 

C.i  H22 

- 

2.2  J,  446 

25.3  51886 

3.0519225 

A.i-oiaass 

0.363 

0.795 

13. 

4. 

-1 

-11.6  - 

*  '  .y  _  P  > 

-T  .  V.  2724 

';;..-39e 

-V 

2  2  53  ''5 

j.j:.'i431 

S  .52:5771 

:i  .a  558577 

J.  1017858 

C.360 

0.797 

14. 

4. 

-  5  • " 

-7.2 

.12  2682 

A,.; ;  1262 

" 

... 

C;.’"3  6  : 

'11122 

- 

'.C:  -327 

C.  5  31846 

:.C519C17 

3.3017715 

0.359 

0.797 

15. 

Z  • ..’ 

“p  •  J 

-6. 

...  .'3834 

.1322 

“ 

i  . 

T-'  169 

- 

‘.C'"173 

9.;'T12i3 

‘.''311936 

;’.’’0167l3 

3.362 

0.791 

16. 

c  ■ 

-  -3 .  ' 

-9. 

* .  *4 1  6  3  ■ 

.  .  :  ..  194  3 

1  , 

!  764 

.  42  3 

- 

■ .  C  '  5 1 5 

■'.::2785 

2.  ; '28382 

*.3323129 

1.362 

1.792 

17. 

b .  1 

“  I  •  .6. 

'.  -59  .2£ 

•’."3714 

1..75 

^  2 

- 

1.  1494 

3.}2)3a6:i 

3. £'238872 

3.0323132 

5.357 

0.801 

18, 

12.  " 

—  c 

—  1  «L  •  .3 

■.r74771 

"  .  .:  j5Ee3 

;1619 

JTObTB 

- 

>611 

C. 355471 

j.CC54C37 

■3.0028822 

0.362 

3.793 

19  . 

1 2 . : 

p  • 

-14.5 

: . 134792 

:  .  .  ■,'8  369 

_ 

)  «. 

■'■'2  13 

7  e  6 

i,j:  923 

2.2C7329 

:.CC71613 

3.5336164 

3.363 

0.793 

2'J. 

8.' 

r  • 

-7  .5 

lb  32  5- 

-  .  35  • 

- 

’  '2  336 

.w-  ■'•12 

_ 

.:  434 

3,1  ,;3497 

r  C34885 

■.1.333133  8 

0.35  8 

1.799 

21. 

1-  .  - 

'  ♦ 

-9,3 

. ,vl23c 

;  .1275 

- 

,  3661 

-  ! 

- 

1  il  J53 

a.  “'5367 

1.3952  96  9 

C. 0042525 

0.358 

0.799 

22, 

1 4 

■/  « 

-P  .  ^ 

.  1 0  9  3  9  6 

~J.  . 1377 

- 

'I  i217,. 

c 

I'  ,.  :42 

- 

1.  ;'622 

5. 152587 

:.0'32C965 

0.  "'3  2  3  175 

0.358 

0.793 

23, 

■4,1 

.  . 

“  J  *6 

.  *  .  p  i..  2  6  *■ 

1977 

- 

■It  .13  3  :. 

;  '0  26 

- 

1 .2  .'.458 

C.  J  ..1329 

*.  CC14235 

3. '019371 

1.358 

0.798 

24. 

2  • 

-2  . 

.  .'3::6  59 

.  .V 1527 

1  ,■  812 

'  I  c 

- 

..  :;4:'? 

.:u,'i8 

‘■..3  '11152 

■i.  ’•317313 

.1.35  9 

0.798 

25. 

v  •  • 

.  17333 

-  .  IRPt 

- 

■  49  5 

2  'f 

“ 

1.  . ,  UCl 

5  . ;  12T955 

2,C5f9ee5 

5.5)16659 

3.362 

■1.7  89 

26. 

_  * 

t  ^  7 

,  '4  ’  16  1 

-■'.  .6937 

'<-1  d25 

Z 

- 

1.  >  >452 

-■  .CTfsaa 

-5,t£-544.39 

:. 5018985 

0.359 

3.798 

27. 

.2  *  f 

P  » 

4  *  . 

.  ,  ;64779 

8559 

■|  , 

t  '2587 

Z  ‘34 

- 

-■.-2.4  631 

-■,.5:0593 

-T.£C'.489a 

5.5022743 

0.358 

0.803 

28. 

3  . 

P  * 

.  .9 

.  .-7  Ji-,%- 

-:.  8973 

- 

>  '2336 

.T,  '111 

- 

•  >717 

-•3.,:  at  46  3 

-:.a'"337i 

,1.  >324995 

3.358 

0.798 

29. 

4  . 

P  • 

-  .1 

.  .'81389 

91.35 

“ 

'  37  '7 

1 

'5 

- 

.!  r)653 

-3.  £50  175 

3. Cl'*  27  73 

£.0028920 

C.357 

0.800 

3'i, 

6.  i 

P  > 

-2.3 

.  .  i9:93c 

-C  .  ■ ,  84  j3 

“ 

:..:461  8 

1 

“1.1363 

- 

i  .  1  .  >448 

C.  :'T1457 

“  .3015848 

C. 5040187 

0,359 

0.798 

™25 
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Table  1-12.  (Concluded) 


TEST  310.0  RUN  13 


44  FT.  TAPERED  TIP  ROTOR  V/OR  =  M(1.0J{90)  = 


HIND  AXES  COEFFICIENTS,  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 

ALPHA  ALPHA 


PT. 

THETA 

SHAFT 

CONTROL 

CLR  CXR  CYR 

CMX  CMY 

CMZ 

CP 

CPO 

V/OR  Mil, 01(90 

1. 

0.0 

0.0 

-1.0 

0.010839  -0.001700  -0.000294 

-0.000017  -0,000156 

0.000977 

0.0009120 

0.0015105 

0.357 

0.801 

2. 

0.0 

2.0 

1.0 

0.025145  -0.003071  -0.000796 

0.000113  -0.000605 

0.000652 

0.0005910 

0.0016373 

0,355 

0.804 

3. 

0.0 

4.0 

3.0 

0.039969  -0.005558  -0.001162 

0.000014  -0.000450 

-0.000006 

-0.0000360 

0.0018180 

0.354 

0.804 

4. 

0.0 

6.0 

5.0 

0.056740  -0.010104  -0.001785 

-O.0Q0095  -0.000703 

-0.001192 

-0.0010753 

0.0022838 

0.355 

6.803 

5. 

-2.0 

6.0 

5.0 

0.028082  -0.005137  -0,001210 

0.000052  -0.000388 

0.000020 

-0.0000121 

0.0017575 

0,355 

0.803 

6. 

-2.0 

4.0 

3.0 

0.015648  -0.003010  -0.000822 

0.000177  -0.000286 

0.000635 

0.0005438 

0.0015986 

0.356 

0.803 

?. 

2.0 

4.0 

3.0 

0.077471  -0.012460  -0. 002996 

0.000046  -0.000873 

-0.001225 

-0.0010776 

0.0029511 

0.357 

0.803 

3  « 

2.0 

6.0 

5.0 

0.091362  -0.018321  -0.003691 

-0.000060  -0.001063 

-0.001959 

-0.0017555 

0.0041860 

0.357 

0.803 

9. 

2.0 

2.0 

1,0 

0.059997  -0.007083  -0.002311 

0.000129  -0.000903 

-0.000138 

-0.0000849 

0.0021819 

0.356 

0.802 

10. 

2.0 

0.0 

-1.0 

0.043201  -0.003374  -0.001509 

-0.000007  -0.000478 

0,000722 

0.0006671 

6.6017378 

0.357 

Q.B02 

11. 

4.0 

0.0 

-l.O 

0.076696  -0.007397  -0.002507 

0.000085  -0.000818 

0.000446 

0.0003979 

0.0026024 

0,355 

0.803 

1 2  « 

4.0 

2.0 

1.0 

0.091649  -0.012877  -0,003290  0.000221  -0.001318 

For  the  following  data  points 
and/or  b3_  /  0°  +  .2° 

-0.000005 

0.0000362 

0.0040152 

0.355 

0.804 

PT. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 


THETA 

0 

0 

0 

0 

-2 

-2 

2 

2 

2 

2 

4 

4 


ALPHA 

SHAFT 

0 

2 

4 

6 

6 

4 

4 

6 

2 

0 

0 

2 


-  .8 
-  .5 
0 

.8 

-1.0 

-1.4 

2.4 

3.6 

1.8 

1.2 

3-4 

4.3 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Table  1-13.  Rotor  No.  2. 


TEST 

3i: . 

KUIN  6 

44  FT. 

TAPEkEC  TIP 

RCTCR  V/QR  =  .3<» 

MU 

9d 

TMif.L  .AXES  CCfcFFJClEATS,  BASED  CN  RCTOP 

J3LALE  AREA  AND  RCTCR  TIP  SPEED 

ALPHA 

ALPHA 

PT. 

THETA 

SHAFT 

CCNTHCL 

CLK 

CXR 

CYR  CMX 

CPY 

CFZ 

CP 

CPO 

V/CR 

1.0H90) 

1. 

o » : 

-9.2 

.  H  -vSV 

n 

1554 

- 

^a'3r,'.444  "2.:’  *.i466 

-  (.  !  J  !23l 

.:.i:2853 

i^'::2e525 

C.  *020750 

0 .  is'a 

6.903 

2  . 

8  • 

“  5  • 

-11.  ’ 

.  ,  0  o  2  2  ; 

...  3478 

" 

'953  1  :!5'‘5 

-  i.r;'’’329 

.S.  .33  594 

:.t  :395ii 

';.:'024e77 

0.356 

C.907 

3  * 

I  . « .• 

-12.9 

...•6~294 

5613 

- 

.  ,-.,.1424  -:  .7;3614 

-  217 

c.  *45591 

1.  $2  54 73 9 

;.:33i286 

0.357 

_0.995 

4. 

4. 

*•  IJ  •  : 

"7.5 

• 2  3lb 

1.  -L‘2S:5  -  ‘'192 

-,'.2;'251 

301914 

0.3 C19744 

0.0010377 

0.359 

0.900 

5  » 

2  •  ' 

-6  •  ' 

.  .243'' 

.•.1229 

- 

..C'L'lEo  -,;..2)jri3 

1 .  112  5  76 

C. 091379 

*’.3213427 

•:).*!1J17E83 

0,363 

0.893 

6  * 

<i.  ■ 

• 

-1.9 

,  .  j  .>44e 

,  2  134 

~ 

t.  >  ''>926  .  I  '41 

-■'.31'266 

3.  ”  :!i'oa;i 

C .CClOBSe 

0017731 

0.356 

0.908 

7. 

U  ' 

• 

"  *  6 

.  -  462 

"  '  * 

1  933 

“ 

.■;.1'959  ,(...1,7721 

i 1 2 

J."9  36,)4 

1 .3.;i  1092 

0.5316831 

0.357 

0.907 

8  • 

4*  ■ 

' .  ' 

"3.6 

.  J  0  3  3 1  3 

"  r'  ■ 

:  2156 

- 

1455  -■..,22221 

-  .  ;  ■  1 92 

G.:oi453 

■T.  ”.014  93  3 

C.  0029562 

0.356 

0.907 

9. 

6  «  ' 

-5.7 

.  ■'  f  'oB 

.  .1555 

- 

?.  .'2415  .  ■;-i  1942 

-  i..'l  )424 

3.C:2315 

■;.CC24211 

0.5026348 

0.355 

0.906 

1  *)  • 

8  *  t 

-7  .7 

•ie  655 

"  A  • 

:•  3  321 

" 

'.*93212  -•.’■Ji’'.  96 

- J  .  i: . 479 

3.  .19  3  846 

C .CP37816 

•0.5034366 

0.358 

0.904 

11* 

^  ,  ' 

3* 

~  #5 

•  ,7  b  6^6 

■9  173 

" 

9.  ;  4  i  ,  )  ;37i 

-  .  -517 

0  .  ’  3 '444 

:.:;'4:73 

3.3932226 

0.357 

0.903 

JL  ^  9 

6  *  ^ 

5  ■  ' 

-2.0 

,  .  ^  8  "f  4  V  3 

' ,  7  8  7  J 

•.;;4623  9. -,,9384 

636 

n  2  146 

:.:c2i4;33 

5043830 

0.356 

0.906 

X  3  « 

5  . 

1.  j 

'  .  i  /  3  S 

;  :92  -6 

- 

1.  "  2  9'^  .  :.:  34133 

-  J '581 

-c.  ";04g7 

-C.aWTBlB 

1.0128936 

0.358 

0.902 

14  . 

^  • 

. 

3 . 3 

.  -1  3.862 

•-7964 

~ 

>.5  *22  7.  ,  j  .55 

-  .2;  14  11 

-O.-:  5  J4  59 

-o.cc:46a9 

-.ooaiaa 

0,358 

0.903 

X  3  ii 

~  2  * .  • 

5. 

5  . . 

,  j  b  ^  3  5  3 

-  .  « 

6  26  ■ 

_ 

'.1  154  ".'i.'lB' 

-  '7 31 

-  .1 .  Mv  2  52 

-l.gc . 2226 

1.5319528 

0.357 

0.905 

i6. 

""  2  *  ; 

7  ♦ 

6.4 

.  )  4  3  9  T  4 

“  . 

.3233 

" 

'.1  2117  ;.M  114 

326 

-3.1:0969 

-•5.:2in33 

5. '1321338 

0.357 

0.905 

1  / « 

j .  1 

7  . 

4.6 

.  '63930 

-■! . 

.11611 

" 

. r :32  6  ; ...  I'l  14  3 

- 1.4:1572 

-C.J113-(2 

-  V.M1426  2 

1  .•'524432 

fl.358 

0.903 

X  8  » 

2  - 

7 .  ; 

2.e 

'  *  .  ^  fab  f 

“  ! « 

'12933 

- 

14211  ''.LTlS'i 

-  . .  '939 

-'1.  142 

.'SACgTSl 

5032122 

0.357 

0,905 

19. 

4 . ; 

7.  ■ 

>  .5 

*  B  "D  ^  1  ^ 

.12375 

" 

'’.''.4'9l5  J..,",171 

1586 

;'.u3:)459 

;.:c"325  : 

.1.14219  5 

9.359 

0.905 

2  -  . 

6  *  ’ 

~  1  . 

.  1-294 

'922 

,  .2  9  -321  -  .  .  ■  .  (554 

-  ,  ■  ''298 

C  ..i  '2165 

).0t22913 

J.  1019464 

0.356 

0.908 

21*. 

c 

"1 

-14.4 

.  :3  9s; 

3  5  5  2 

.  2  !l  -;  .  1  .is  39 

~  1.  -  1312 

f  .;  :  3  52;i 

:  .3C34992 

0020440 

0.357 

0.903 

22  . 

1  .  . 

~  1  .-  • 

“16.1 

.  44177 

**  * 

\  6  I 

.  1  ‘131o  -  r.3  '55 

-  1 .  '  .2165 

9. 304399 

:  . 3343223 

:026ii  a 

0.356 

3.907 

2  3  » 

11.; 

-1  . 

-17. 

*  5  w  ti  t)  i 

,  e  “T 1 3 

- 

2h3  -  .,,'1152 

-  '  717 

.  .  5762 

: .  -56255 

*524181 

0.358 

0.903 

24  , 

1  1  » 

-  i.  >  •  ’ 

"2  .6 

■.  '26463 

^  36 

o6  jl3ii 

"  ' .  ;  '  ■  6  32 

.  3  *4178 

3  ''41999 

J.:);)2ie42 

0.358 

0.9  33 

25  • 

12.’ 

“  1  >  * 

-  5  A  .  J 

.  33747 

*  • 

7  5  39 

-".“1545 

-  ,  1546 

T.  5  15146 

I.  -*  '51325 

:. '5022590 

0.356 

0.906 

26  • 

1  >  • 

-  1  . 

279 

:37?1 

>..■  7ic  -,11226 

“  -  .  15 

j*  '32437 

‘.:C34e27 

:.:s2i:47 

0.358 

0,906 

27  • 

a  * 

■"  1  » 

"1  c  *  -» 

♦  '  5<j  i  1 

"  .  a 

.  '  ,  5s'2  -9.  •  .  <367 

-  .  '  '52  ; 

,.1,1716 

..0-.18218 

0019765 

0.356 

0.905 
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Table  I  ~  14.  Rotor  No.  2. 


TEST  310.0  RUN  16 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

44  FT.  TAPERED  TIP  ROTOR  V/OR  =  .40  Mil. 01(901  *  .73 

HIND  AXES  COEFFICIENTS,  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 

CLR  CXR  CYR  CMX  CMV  CMZ  CP 

CPO 

V/OR  1 

1. 

6.0 

-5.0 

-9.6 

0,033264 

0.000880  -0.000562 

-0.000270 

-0.000112 

0.002611 

0.0023882 

0.0019644 

0.403 

2. 

6.0 

5.0 

-3.4 

0.085627 

-0.007955  -0.004783 

0.000416 

-0.000415 

0.001639 

0.0014509 

0.0041671 

0.400 

3  * 

4.0 

5.0 

-1.1 

0.077941 

-0.009243  -0.004298 

0.000289 

-0.000651 

0.000181 

0.0001584 

0.0034826 

0.401 

4. 

2.0 

5.0 

0.9 

0.065253 

-0.008990  -0.003287 

0.000101 

-0.000716 

-0,000538 

-0.0005005 

0.0028421 

0.402 

5  » 

0.0 

5.0 

2.9 

0.050752 

-0.007822  -0.002481 

0.000152 

-0.000432 

-0.000617 

-0.0005503 

0.0024275 

0.401 

6* 

-2.0 

5.0 

4.4 

0.034677 

-0.006290  -0.001983 

0.000112 

-0.000537 

-0.000302 

-0.0003045 

0.0021379 

0.400 

7. 

-2.0 

7.0 

5.9 

0.048515 

-0.009527  -0.002722 

0.000051 

-0.000433 

-0.001271 

-0.0011591 

0.0025112 

6.401 

8. 

0.0 

7.0 

4.2 

0.063026 

-0.011335  -0.003502 

-0.000030 

-0.000528 

-0.001575 

-0.0014301 

0.0028616 

0.401 

9. 

tc!  V  0 

0.0 

-2.5 

0.035811 

-0.002685  -0.001246 

0.000114 

-0.000282 

0.001021 

0.0009319 

0.0019232 

0.399 

10. 

4.0 

0.0 

-4.1 

0.051287 

-0.002630  -0.001867 

0.000065 

-0.000674 

0.001428 

0.0012754 

0.002 1603 

0.400 

11* 

b  >i  0 

0.0 

-6.3 

0.064734 

-0.002315  -0.002533 

0.000083 

-0.000674 

0.002136 

0.0019315 

0.0025932 

0.400 

12. 

8.0 

0.0 

-8.4 

0.075657 

-0.001243  -0.003039 

0.000081 

-0.000558 

0.003502 

0.0031032 

0.Q032394 

0.400 

i  3 « 

8.0 

-5.0 

-11.5 

0.049971 

0.002350  -0,000919 

-0.000482 

-0.000294 

0.003661 

0.0032982 

0.0021984 

0.401 

14* 

10.0 

•5  *0 

-13.2 

0.062628 

0.003936  -0.001376 

-0.000705 

-0.000621 

0.005033 

0.0044466 

0.0026255 

0.400 

15. 

10. 0 

-15.0 

-20.2 

0.008687 

-0.000341  0.000168 

-0.000655 

-0.000713 

0.002346 

0.0021498 

0.0022819 

0.401 

16. 

12.0 

-15.0 

-21.6 

Q. 021605 

0.003585  0.000024 

-0.001091 

-0.000382 

0.004031 

0.0036863 

0.0022194 

0.401 

L  f  9 

13.7 

-15.0 

-23.3 

0.036263 

0.007933  -0.000192 

-0.001663 

-0.000492 

0.006273 

0.0055607 

0.0022912 

0.402 

lu  * 

12.0 

-10.0 

-18.3 

0.048055 

0-007067  -0.000307 

-0,001163 

-0.000443 

0.005929 

0.0052535 

0.0022694 

0.402 

19. 

10.0 

-10. 0 

-16.6 

0.035311 

0.004415  -0.000027 

-0.000822 

-0.000218 

0.004347 

0.0038960 

0.0020523 

0.400 

^0  « 

8.0 

-10.0 

-15.0 

0,022223 

0.001870  0.000061 

-0.000587 

-0.000225 

0.003032 

0.0027113 

0.0019328 

0.400 

21. 

4.0 

-5.0 

-7.7 

0.018561 

-0,000366  -0,000299 

-0.000149 

-0.000012 

0.001837 

0.0016420 

0.0017676 

0.402 

1.0H90) 

o.az'a 
0.828 
0.829 
0.829 
0.828 
0.829 
0.828 
0.82B 
0.831 
0.830 
0.830 
0.629 
0.830 
0.831 
0.831 
0.830 
0.830 
0.829 
0.8  30 
0.629 
0.830 
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Table  I  -  15.  Rotor  No.  2. 


Tc S  T  3 1  .  i<UiN  a 

44  tT.  TAPESEC  TIF  i<CTCR  V/Cfi  =  .*4t  (“'(1.3)191)  =  .9/ 

JC  AXES  COEFFiCIcNTS,  BASED  CA  RCTCR  BLACE  AREA  ANC  RCTCR  TIP  SPEED 

ALPFA  ALPHA 


PT. 

THETA 

SHAFT 

CCKTRCL 

CLn 

CXR 

CTR 

ChX 

CMY 

cwz 

CP 

CPO 

V/CR 

Kii.aMoai 

s 

1. 

3. 

-3.2 

-il  .4 

;':;i  '  93 

.16  i3 

- 

V2  a2  : 

C 

'■a  99 

331639 

'5. 234163 

'7.7041631 

3.7033364 

0.417 

0.928 

.3 

4L  • 

1  ' 

-13.1 

6  -  6  2  3 

'1  ^ 

i  32  87 

- 

a  :'a776 

- 

2564 

.w. 1:5612 

•;  .7  33577? 

•j. 7039782 

0.408 

0.939 

.2 

3. 

12..; 

-14.7 

•7  3433 

'  .5  152 

“ 

}:.'225  3 

“ 

:■■  7  73 

-ao;-'5958 

■:•.  jv7417 

.,j771135 

J. 7347169 

3. 4-38 

0.938 

.0 

4. 

-  5  . 

-9.4 

■37659 

.  i4  ' 

- 

.'^  ll  715 

- 

A .  * 

)  13  17 

-.'i .  a  7792 

.::,3;2i 

7.  :03'77; 

:. ■■'028259 

0.427 

0.937 

.k 

5. 

4. 

-7.4 

'2 1138 

a  176 

- 

,  >328 

- 

jail 

“  '  •  -  j  *.  1 8  2  v 

:2i37 

C*3” 22196 

i1.rS26356 

0.412 

0.938 

•  3 

(i. 

4. ; 

-/  • 

-4. 

■•5  326 

1 ‘3739 

- 

■.31179? 

- 

■'2  "  '4 

-  i .  1 C  1 C  7 

C. 531653 

C.7ni7637 

3. 703 1442 

0.411 

0.938 

.0 

7. 

6  »  V 

;  ,  1 

-6  . 

;oo5  '9 

.3761 

_ 

1,  772636 

- 

^ 

" ,  ^  9 

a  17  7 

"j.  3  J2  65" 

:i.'J027395 

0.?v398Ci3 

0.414 

0.934 

a 

8. 

8  • 

.  • 

-8.1 

■77369 

2493 

- 

). 113429 

- 

.*■ 

;  ;r  63 

-  l.;.L.a09  7 

C.  3 -'a  196 

2.2142144 

2.7048772 

0.413 

0.934 

9. 

1  .. 

-  1  , . 

to  23  1 

1643 

- 

:.2-'  336  1 

~ 

7 . 1 

I'll  36 

-  j. 351 282 

=3.01:6343 

7.0053826 

-3.CC57487 

0.410 

0.939 

11. 

^ « 

-2.2 

L36;37 

“■J  • 

'  ';3783 

- 

' .  ”1  .a  1 4 1 

- 

1  ' 

ai25 

-9.0;aS9e 

C.CC1239 

:  .C013368 

7. 0028022 

0.408 

0 . 940 

11. 

•  5 

123443 

135'  . 

- 

'  »  "  .)  ‘66'^ 

- 

^  i» 

a  •  w 

144 

.',3:2253 

I.: Jl,5g 

7. 30 11567 

7.0525459 

0,407 

0.945 

a 

12. 

3  « 

3 «  . 

•O'.  52 

.  9  £  1 7 

- 

•  ■  -  245  1 

- 

'  » z 

:  .a  3 

-  .'..'  ■•1463 

-.1.217523 

-;  .2  . .04256 

5.7033939 

0.408 

0.946 

-.2 

13. 

■ 

3  • 

1.1 

*  6  ~  7  95 

l"97--i 

:.  .■■:349c 

a  '.44 

-  '.3.a656 

-C,  CC136i 

-7.5'v  J2653 

C. -7039311 

C.409 

0.944 

-.It 

14. 

4  . 

O  m  ) 

-1.  i 

I'd  '8  36 

_  1 , 

•11121 

- 

.  '  ’'4385 

2322:'! 

-  a3ai42c 

5.7'‘7?£2 

;5.30-A3  311 

3.0049570 

0.4')7 

0.946 

15. 

6. : 

6  * 

-3.3 

:357:i 

,,..96  '9 

>. ‘'94714 

«  a  r 

'-'1441 

-■'..a.is;? 

J)  •  ^  2  4  ■  2 

'■,C  ,'2521'} 

7.0059719 

0.437 

0.948 

16. 

e.- 

5  •  ’ 

“3*2 

«  • 

.’9  312 

7738 

- 

a  4  256 

'  -  »  » 

)  J4  75 

-.;.'i;"i744 

'’.3743  7 

3.j.'!43e23 

€.7069852 

0.400 

0.947 

17. 

2  ♦ 

7. 

2,2 

.64694 

“  J  • 

115423 

- 

.  : '5  i7  • 

1 

5222; 

-  i,o.:igi;9 

-7.CC2919 

W  •  V  '  .  J  {  >^  <1 

J.:C52983 

0.417 

3.930 

-.5 

TEST  3i:..  .  «LN  9 

A4  FI.  lAFEREC  TIF  RCTCk  V/LR  =  M1.,)IS')  = 

aIAiv  axes  CCEFFl  CI  ENTS  ,  3AS£C  CA  fiCTCF  5LALE  AREA  AAD  RQTCR  TIP  SPEED 

alpha  alpha 


PT. 

1HtTA 

SF.-aHT 

ttLNr.U  L 

L  R 

CXR 

CVP 

CHX 

Cf'Y 

CHZ 

CP 

CPC 

V/CR 

M(  1.01(90) 

■'■s 

1. 

I  »  i 

7  . 

^*2 

.  '6i'213 

'  1  3  5  ■  *4  " 

.  '  a  3  8 ' 

5  'LSI 

- 

'.>’  •114  ■ 

-  I, a  1447 

-:.c..i49)g 

,  .153757.3 

3.413 

0.938 

2. 

—  2  » ' 

7. 

C  . 

.  .  5  6  9  1 

124  2  - 

,  .  •  2  i  c  6 

..'325 

- 

*  '  ’1121 

1462 

-  '.-a  13211 

:. ‘■735743 

S.411 

0.939 

3. 

1  . 

2.0 

•  ,  d  1  9 

•“  .  4 

i4U2  - 

.  4  6  6  3 

'521 

* 

i.  '  1594 

-■'.i';;fc34 

-2.12  -as  =  2 

%  1047063 

0.410 

5.941 

4  . 

Aa 

1. 

«  -  *  1;  -3  U 

'  • 

linvC  - 

5? 7c 

,  .5  6  5 

“ 

=  ,  J  :i25t 

’  '  7646 

,;.C'"7  395 

1.0057822 

C.411 

0.941 

5  . 

0  *  ■ 

-1 : . 

^  1  H  .  O 

.  6  2H1 

.  -c. 

. '  '  '46t  - 

■  .'6  97 

- 

a;;  ;739 

A.,)  .'3275 

'.7:3327? 

..’'C30520 

0.410 

0.941 

.6 

6  . 

1 

- 1 . . 

“"16*1 

.  ,a:-6?2 

2  7  f3n 

.  336  - 

'■  ..ai4 

-• 

.21  :717 

2'  1 4  7  9  9 

3-47757 

2.1734884 

0.411 

0.949 

.8 

7. 

ir. 

-1  . 

-17. 

.  47146 

•3  7  i 

.  2  2  4:  — 

■  1  3  9  1 

- 

.  ; .  '6  '9 

..  r  '6479 

1 .  1  ■  ■.  61342 

:.  ,’036553 

■3.411 

0.943 

•  5 

8  . 

1 J  .7 

-i  . 

—  i  7  • 

.  •  ;  '.  *  4  1 

63  “7  - 

.  ■  '25^  - 

■  L  6  3  o 

' .  !  .16  6  8 

1.  '  '8367 

*  .  a78363 

1.2541706 

C.412 

0.938 

.5 

9  . 

13.7 

- 1  > . 

-  k  C  *  f 

.  ■  : -'a  ■  1 

■  '  3  1  V 

.  :  f  73  6  - 

1  . 

'  1  H  c  6 

- 

■  ..are?  .• 

7.  ,  16239 

'623  18 

•2.1335937 

0.413 

0.937 

.8 

1'  . 

1  2  a 

'  V 

-  2  i  . ; 

.  '!  •  '  '< 

u  2  4  4. 

.  121o  - 

3 , 

■  1471 

~ 

;  35, 

;  ■4  311 

.  a  '44523 

.:  .1-13  5  744 

0.413 

3.936 

.  q 

11* 

I  - 

-a. 

'll.- 

.  '  .212 

'  ’  a 

.i.  c 

.  113^  - 

'  1  U 

- 

. '  516 

“  .  .  "2694 

1.  .126712 

'.  I032''24 

2.413 

0.936 

1.0 

-29 
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Table  1-16,  Rotor  No.  2. 


TEST  RUi\  7 

44  FT.  TAPERED  TIP  RCTCR  V/Cr''=  .45  . mTiTc 

WIND  AXES  CCEFFlCIEi'iTS,  BASED  CN  RCTOR  BLADE  AREA  AND  RCTCR  TIP_SPE£C 
ALPFA  ALPHA  '  . . . 


PT. 

THETA 

SHAFT 

CCKTRCL 

CLR 

CXR 

CYR  CFX 

CFY 

CM2 

CP 

CPC 

V/CR 

Kll.OMOO) 

1. 

8.  . 

-5  *  ) 

-11.4 

'.C42977 

1  • 

, ’1221 

- 

J. 001187  -4.03,,255 

- 

.fi,;'’'  j89 

0. 013451 

1.30352n 

3. ■■'028684 

0.448 

0.769 

2. 

6  • 

-9*5 

:.  2Bj7e 

4  • 

■  :  32  ) 

:.:’‘'73i  -4.-;3'n25 

.I'OOlOl 

a.. ''12429 

1.3D25258 

C.0G24721 

0.445 

0.772 

3,.. 

.  4.,: . 

- . rS.::... 

-7.7 

,:.Ji36':;5 

-T  • 

:,li  ‘14  6 

- 

C.'’0H37  -ii.000''38 

0 

.303015 

3.201654 

3.  CO  17  lie 

0.3O2166Q 

0.444 

0.771 

4. 

l:.).-') 

-5.1 

-13.4 

.555426 

0. 

)u256a 

- 

‘■;.''0l65e  -C. 033347 

-a 

•330231 

0.3D4702 

0.0147417 

0.C034208 

0.447 

0.773 

5. 

12.3 

-5.1 

-15.1 

.064586 

•’03972 

- 

’'.0w2219  -a. 707666 

-',1 

.ci.'Uae 

■3. '10  63  u  5 

2.0062827 

■!5.!5342697 

0.447 

0.772 

. . 6-*-- 

.  13.7 

-  5  • 

-16,7 

73549 

\ 

,/i5  94  7 

). 502296  -0.^1626 

.■0’'il223 

:0.C3828C- 

C. 3081782 

0.0052135 

0.447 

X  * 

7* 

-1.3 

-13.2 

.039206 

C'. 

1744 '37 

- 

30  1313  -2.  JC‘0946 

-0 

.0Sa31£ 

9.305281 

3. 3052070 

0.0031542 

0.446 

0.771 

8. 

1  3.  1 

- 1 1 .  ■’ 

-16.6 

,'.328748 

O'. 

JJ25  15 

* 

';.OC3i'«3  i  -3.000793 

.OS'3172 

0.003936 

0.0039253 

3.0027639 

0.445 

0.771 

_.'3* 

8 . 3 

~i  V..,3 . 

- 15,. 

..  114700, 

• 

: . : ; 50 

- 

:'.0y  ,>49  -3.333346 

.a:4i65 

3.34250*1 

C'.3>’i24687 

0024787 

0.444 

0.771 

1^. 

13.7 

-1'.  ■ 

-2.. 

.052335 

•fS  • 

1:7295 

- 

:.0-:  713  -J.ni450 

.  J0<^,=  8  38 

0.397213 

0.0071857 

3.0037747 

9.446 

0.770 

XI* 

14. : 

-15,1 

-23.2 

■}.  32  5  3  87 

!.  3  615 

'.3K15  8  4  -0.312  561 

~c 

•  OC  J4  3  1 

'.234761 

0.005087  » 

0.0033365 

0.449 

0.772 

. . . 13.7, 

-l5.1 

-21.7 

■  .014591 

1 

■i  J  )£63 

-3.:J3961 

-'•3 

.00:;;3g4 

0.333127 

3.C732821 

0.9028876 

0.443 

0.771 

» 

1  J.O 

“  15  .  . 

-2  j.4 

,.0,2191 

-  • 

:';2e42 

-1  •  7' 3  -C.  rj  35 '96 

.C  31844 

0.201436 

e. 0315934 

9.0028616 

0.447 

0.771 

14. 

6. : 

'  • 

-6.3 

’57434 

1  ,26  '2 

” 

i.4i23,7  c.o.;::i4::. 

•  4 

•  .M:i32  2 

0.2C1861 

3. 0019756 

0.0029533 

0.448 

0.770 

13  * 

. 

. sj.  « 

-3.4 

i.  36  c457 

-0. 

»,'2  3  35 

- 

:.0(,3745  J.0'0  145 

■*  ) 

•  9  "12  6  4 

3.203227 

€.0031285 

0.0039098 

■9.448 

0.770 

16. 

ij. ) 

.  •  . 

-13.3 

,  .47:345,. 

“  ( * 

t  ;  '1627 

:’.t;,„3958  9.C;.;0119 

-0 

.151461 

■3.135363 

€.0351379 

3.9050691 

9.447 

0.772 

17. 

4. : 

V  •  ' 

-4.3 

.,43844 

2  7 1 6 

- 

'.  ■1,117  '5  ,j.  '‘10167 

-  J 

. ’10104 

3.311256 

1.1€tl4033 

3.  >902  50  30 

0.446 

0.770 

it*  * 

2,  . 

* 

-2.2 

'.■,23589 

M. 

:2  693 

- 

,:.0,1  '89  ).’l,:j!75 

.13’' 268 

a.:o39i4 

'••2010839 

0,9022387 

0.446 

0.769 

19. 

11.  . 

• 

-11,2 

1. ,182471 

13  ’19') 

- 

.’..1.4  16  3  3.0  512  23 

-  4 

.901780 

3.S36058 

3  .C06'166  1 

,}. 9355945 

0.444 

0.758 

20. 

2.  ) 

5... 

1  • 

•  *^0 

‘.;9159 

-* 

'.1.13272  0.0  30211 

-  ) 

.005885 

-3.110685 

-■'.Cr€6993 

■4.9331625 

0.445 

0.770 

21. 

,  1 

o  .  > 

2*8 

;  .  ;47992 

—  * 

*,.8195 

'..,•‘2523  j.i-1<215 

—  j 

.32  '635 

-1. 120791 

-3.3“'i6384 

0.0029101 

0.449 

0.770 

22. 

-2.' 

5. 

4.1. 

. 033195 

■■  16723 

” 

'.1'19-,  3  j.1,'155 

“  . 

.  101406 

-■n2rii;4C9 

-2.3222553 

0.9926981 

0.449 

0.770 

23  . 

4.  ) 

5  • 

-1.  j 

.  173613 

■  ,1944.3 

- 

1.0  -4  124  ■'..:VJ261 

.”00606 

-C.2  )1:99,I 

O.C;;»0638 

9.9939916 

0.448 

0.770 

* 

6.:: 

5  . 

-3.5 

■."o’ 196 

—  > 

■  ’8971 

- 

’.r.'4875  .’.r:*o25' 

w  1 

.,1.1497 

3.1  11462 

C. ■5'’  15349 

1.9051759 

9.449 

0.770 

25. 

8.  3 

5  •  i 

“5*5 

.  ,91  ,97 

“  .  • 

J7339 

“ 

'.’■5514  '.■.■<;’5>4 

.  2i  :  1247 

3. 353479 

;3.1  136J47 

'.’'S64i58 

0.447 

9.773 

1^  6  • 

i  >  » 

3  » 

-7.  , 

.1  347 

0524 

- 

351'  0.1  11621 

.on  389 

3.315673 

1.3'!56914 

C. 9089356 

2.447 

3.773 

27. 

.  •  - 

7  -  ■ 

4  •  i 

,  .  :’6:95  2 

'12275 

- 

'  :357  :  -J  .loo,  '3 

•  ^  il  LC  ? 6 

-0.111837 

-".3C17735 

3.9034745 

9.446 

0.772 

2  8* 

-2.3 

7. 

6  * 

4  ‘47245 

'1  '  323 

- 

..  ;  2776  -0  .O'. 0151 

-0 

.  .  7  77 

-■3.2''148J 

.3 'U  3  9  59 

’1.9030614 

0.446 

0.771 

29. 

2.1 

7  » 

2  . 

' .  :75l43 

—  '  « 

■132  1 

; .  '  4  3  3  9  -.■'.>•',•113 

.  :.T/67 

-1.1  11566 

-4.3  14593 

i.'’941’'32 

9.446 

0.771 
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Table  1-17.  Rotor  No.  2.  . 


TEST  310,0  RUN  12 


44  FT.  TAPERED  TIP  ROTOR  V/OR  *  Ml.0)<90»  *  ,06 


HIND  AXES  COEFFICIENTS*  BASED  ON  ROTOR  BLADE  AREA  ANO  ROTOR  TIP  SPEED 

ALPHA  ALPHA 


PT. 

THETA 

SHAFT 

CONTROL 

CLR 

CXR  CYR 

CMX  CMY 

CNZ 

CP 

CPO 

V/OR  Mtl.OI t90» 

T. 

8.0 

-5.0 

-12,0 

0.042112 

0.000632  -0,000775 

-0.000409  -0.000512 

0.003547 

0.0035693 

0.0031800 

0.462 

0.865 

2. 

10.0 

-5.0 

-14.0 

0.055047 

0.001821  -0.001248 

-0.000510  -0.001084 

0.004943 

0.0049690 

0.0039595 

0.464 

0.862 

3. 

12.0 

-5.0 

-15.6 

0.064233 

0.003308  -0.001719 

-0.000655  -0.001216 

0.006596 

0.Q066279 

0.0048700 

0.463 

0.864 

4. 

6.0 

-5,0 

-10.0 

0.030752 

-0.0(90370  -0.000552 

-0.000325  -0.000427 

0.002606 

0.0026246 

0.0027439 

0.462 

0.865 

5. 

4.0 

-5.0 

-7.7 

0.017345 

-0.001358  -0.000264 

-0.000241  -0.000429 

0.001827 

0.0018407 

0.0024554 

0.465 

0.863 

6a 

2.0 

-5.0 

-6.2 

0.001750 

-0.002306  -0.000004 

-0.000168  -0.000092 

0.001216 

0.0012260 

0.0022907 

0.462 

0.866 

7. 

4.0 

0.0 

-4.5 

0.048240 

-0.003354  -0.001811 

-0.000018  -0.000487 

0.001433 

0.0014333 

0.0028566 

0  »  462 

0.865 

3. 

6.0 

0.0 

-6.8 

0.060819 

-0.003221  -0.002618 

0.000078  -0.000973 

0.002186 

0.0021862 

0.0034834 

0.465 

0.861 

9. 

8.0 

0.0 

-8.9 

0.071453 

-0.002525  -0.003268 

0.000078  -0.000856 

0.003611 

0.0036113 

0.0045046 

0.464 

0.962 

10. 

10.0 

0.0 

-10.9 

0.078060 

-0.001221  -0.003679 

0.000024  -0.001342 

0.005454 

0.0054543 

0.0056902 

0.465 

0.864 

11. 

2.0 

0.0 

-2.6 

0.033921 

-0.003243  -0.001368 

0.000040  -0.000737 

0.001049 

0.0010490 

0.0024960 

0.466 

0.864 

12. 

0.0 

0.0 

-0.8 

0.020528 

-0.003110  -0.000742 

-0.000055  -0.000643 

0.000901 

0.0009013 

0.0023275 

0.466 

0.863 

13. 

-2.0 

0.0 

0.5 

0.006242 

-0.002703  -0.000535 

0.000070  -0.000366 

0.001048 

0.0010477 

0.0023029 

0.465 

0.862 

14. 

0.0 

2.0 

0.5 

0.034769 

-0.004748  -0.001552 

0.000054  -0.000597 

0.000400 

0.0004019 

0.0025496 

0.466 

0.861 

15. 

-2.0 

2.0 

2.0 

0.019580 

-0.003850  -0.000923 

0.000125  -0.000586 

0.000637 

0.0006415 

0.0024077 

0.464 

0.864 

16. 

2.0 

2.0 

-1.5 

0.048690 

-0.005373  -0.002278 

0.000144  -0.000717 

0.000470 

0.0004749 

0.0028640 

0.468 

0.858 

17- 

4.0 

2.0 

-3.7 

0.061234 

-0,005628  -0,002973 

0.000234  -0.000992 

0.000918 

0.0009259 

0.0033336 

0.464 

0.864 

18. 

4.0 

5.0 

-1.8 

0.079080 

-0.009620  -0,004812 

0.000315  -0.000831 

0,000423 

0.0004489 

0.0046117 

0.466 

0.857 

19. 

6.0 

5.0 

-4.0 

0.086294 

-0.008614  -0.005320 

0.000550  -0.000985 

0.002002 

0.0020426 

0.0056678 

0.468 

0.857 

20- 

2.0 

5.0 

0.3 

0.066916 

-0.009601  -0.003912 

0.000179  -0.000900 

-0.000588 

-0.0005697 

0.0036768 

0.468 

0.856 

21. 

0.0 

5.0 

2.1 

0.054723 

-0.008751  -0.003071 

0.000083  -0,000622 

-0.000606 

-0.0007952 

0.0031401 

0.468 

0.856 

22. 

-2.0 

5.0 

4.0 

0.039578 

-0.007233  -0.002374 

0.000106  -0.000559 

-0.000519 

-0.0005083 

6.0027835 

0.467 

0.862 

23. 

10.0 

-10. 0 

-16.8 

0.027762 

0.001798  -0.000005 

-0.000738  -0.000466 

0.004120 

0.0041852 

0.0033086 

0.464 

0.864 

24. 

8.0 

-10.0 

-15.3 

0.014579 

-0.000450  0.000120 

-0,000599  -0.000362 

0.002723 

0.0027858 

0.0029826 

0.463 

0.863 

25. 

6.0 

-10.0 

-12.9 

0.002109 

-0.002465  0.000143 

-0.000310  -0.000239 

0.001524 

0.0015549 

0.0026931 

0.462 

0.864 

26. 

12.0 

-10.0 

-18.3 

0.039514 

0.003995  -0.000296 

-0.000731  -0.000583 

0.005620 

0.0056620 

0.0037220 

0.464 

0.863 

27. 

13.7 

-10.0 

-20.3 

0.050493 

0.006411  -0,000692 

-0.Q01307  -0.000705 

0.007347 

0.0074625 

0.0043477 

0.464 

0.863 

28. 

13.7 

-12.0 

-21.5 

0.039784 

0.005450  -0,000384 

-0.001353  -0.000580 

0.006617 

0.0067538 

0.0041380 

0.464 

0.863 

29. 

12.0 

-12.0 

-20.0 

0.028883 

0.002723  -0.000203 

-0.000900  -0.000897 

0.004998 

0.0050761 

0.0037710 

0.463 

0.864 

30. 

lO.O 

-12.0 

-18.3 

0.016342 

0.000193  -0.000020 

-0,000687  -0.000260 

0.003369 

0.0034378 

0.0033340 

0.463 

0.863 

31. 

13.7 

-15,0 

-23.3 

0.024399 

0.002945  0.000090 

-0.001421  -0,000722 

0.005133 

0.0053257 

0.0039278 

0.464 

0.864 

32. 

12.0 

-15.0 

-21.9 

0.012386 

-0.000433  0.000139 

-0.000870  -0.000472 

0.003232 

0.0033469 

0.0035397 

0.464 

0.862 

33. 

10.0 

-15.0 

-20.4 

0.000799 

-0.003389  -0.000034 

-0.000384  -0.000530 

0.001681 

0.0017230 

0.0032886 

0.462 

0.868 

.k 

.4 

.3 

.4 

.4 

.2 


1. 

1. 
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Table  1-18.  Rotor  No.  2, 


TEST  310.0  RUN  ll 

44  FT.  TAPERED  TIP  ROTOR  V/QR  *  ,45  Mll.0)l90l  “  .9<3 


WIND  AXES  COEFFICIENTS.  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPE_ED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR 

CYR  CMX  CMY 

CMZ 

CP 

CPO 

V/OR  M(1.0K90I 

1. 

6.0 

-5.0 

-9.9 

0.030915  -0.000277 

-0.000785  -0.000140  -0.000622 

0.002660 

0.0026625 

0.0027315 

0.445 

Q^.^O 

2. 

8.0 

-5.0 

-11.9 

0.045026 

0.000870 

-0.001154  -0.000266  -0.000894 

0.003698 

0.0037076 

0.0032047 

0.445 

Q.901 

3. 

10.0 

-5.0 

-13.9 

0.057773 

0.002382 

-0.001619  -0.000533  -0.000992 

0.005229 

0.0052551 

0.0040013 

0.447 

0.897 

4. 

12.6 

-5.0 

-15.5 

0.066193 

0.003740 

-0.002060  -0.000575  -0.001229 

0.006724 

0.0067484 

0.0048325 

0.446 

0.899 

5. 

13.0 

-5.0 

-16.4 

0.068578 

0.005170 

-0.002315  -0.000673  -0.001003 

0.007508 

0.0075383 

0.0049439 

0.451 

0.906 

13.0 

-5.0 

-16.4 

0.068780 

0.004408 

-0.002277  -0.000691  -0.901153 

0.007515 

0.0075462 

0.0053269 

0.442 

0.900 

7. 

4.0 

-5.0 

-7.9 

0.017890  -0.001385 

-6.600538  -6.000222  -6.Q66S12 

0.001837 

0.0018497 

0.0024400 

0.439 

0.900 

8. 

2.0 

-5,0 

-6  .0 

0.003947 

-0.002349 

-0.000392  -0.000041  -0.000435 

0.001251 

0.0012496 

0.0022807 

0.439 

0.898 

9, 

2.0 

0.0 

-2.6 

0.033034  -0.003844 

-0.001544  0.000090  -0.001046 

0.001096 

0.0010981 

0.0027372 

0,443 

0.898 

10.' 

4.0 

. 6.0 

—4.6 

0,048232  -6.663731 

-6.002289  0.000234  -0.000822 

0.001493 

0.0014929 

0.0030181 

0,444 

0.900 

11. 

6.0 

0.0 

-6.6 

0.061392  -0.003614 

-0.002827  0.000073  -0,000961 

0.002386 

0.0023863 

0.00378SO 

0.446 

0.898 

??. 

8.0 

0.0 

0.070868  -0.002786 

-0.003527  0.000142  -0.001227 

0.003811 

0.0038110 

0.0047665 

0.445 

0.897 

13. 

io'.o 

0,0 

. -10,8 

0.078276 

-0,001353 

-0.003850  0.000028  -0,062037 

0.005775 

0.0057746 

0.0060310 

0.446 

0.896 

14. 

0.0 

0.0 

-0.9 

0.019831  -0.003758 

-0.001036  0.000120  -0.000854 

0.000970 

0,0009703 

0.0026184 

0.445 

0.899 

15. 

-2.0 

0.0 

0.6 

0.005797  -0.003457 

-0.00Q6S6  0.092029  -0.000729 

0.001080 

0.0010803 

0.0026221 

0.447 

0.895 

16. 

2.0 

2.0 

-1.4 

0.049390  -0.C06664 

-0,002192  0,000121  -0,001323 

6.000478 

0.0004817 

0.0033093 

0.445 

0.895 

17. 

4.0 

2.0 

-3.6 

0.062949  -0.006718 

-0.003137  0,000224  -0.001308 

0.001028 

0.0010352 

0.0037998 

0,445 

0.896 

18. 

0.0 

2.0 

0.5 

0.034283  -0.005984 

-0.001636  0.000042  -0.001262 

0.000485 

0.0004865 

0.0030953 

0,447 

0.894 

19- 

-2.0 

. .  2.6 

2.1 

0.015937  -0.005252 

-6.601216  -6. 600710  -0.604135 

0,000634 

0.0006085 

0.0029382 

0.446 

0.895 

20. 

-2.0 

5.0 

4.1 

0.042758  -0.009036 

-0.002332  0,000146  -0,001570 

-0.000595 

-0.0005797 

0.0033647 

0.448 

0.895 

21. 

0.0 

5-0 

2.4 

0.047327  -0.010316 

-0.003152  0,000071  -0.003754 

-0.000770 

-0.0007607 

0.0037393 

0.448 

0.894 

22. 

2.6 

5.0 

0.5 

0.Q69948  -0.011536 

-0,003867  0. 006696  -0.001839 

-0.000577 

-0.0005667 

0.0043149 

0.447 

0.893 

23. 

4.0 

5.0 

-1.7 

0.081038  -0.011081 

-0.004826  0.000378  -0.Q01671 

0.000510 

0.0005406 

0.0051259 

0.447 

0.894 

8.0 

-10.0 

-15.1 

0.017404 

0.000041 

0,000140  -0,000506  -0.000259 

0.002874 

0.0029178 

0.0028822 

0.450 

0.893 

25. 

6.0 

-10.0 

-13.2 

0.004177  -0.002296 

0.000035  -0,660257  -0.000510 

0.001631 

0.0016512 

0.0026805 

0.449 

0.892 

26. 

lO.O 

-10.0 

-16.8 

0.031360 

0,002419 

-0.000009  -0.000837  -0.000594 

0.004374 

0.0044527 

0.0033154 

0.447 

0,895 

27. 

12.0 

-10.0 

-18.5 

0.043406 

0.004764 

-0.000195  -0.001011  -0.000768 

0.005873 

0.0059597 

0,0037296 

0.446 

0.899 

28. 

13.7 

-10.0 

-20.3 

0.047177 

0.007281 

-0,666478  -0,662452  -0.002625 

0.007614 

0.0079245 

0.0045279 

0.449 

0.896 

29. 

13.7 

-12.0 

-21.4 

0.040569 

0.005532 

-0.000340  -0.001357  0.000287 

0.007029 

0,0071578 

0.0046045 

0.445 

0.897 

30. 

12.0 

-12.0 

-19.8 

0.032481 

0.003865 

-0,000079  -0.001247  -0.000466 

0.005262 

0.0054065 

0.0036095 

0.450 

0.887 

31. 

10. 0 

-12.0 

-18.0 

0.021134 

0.001315 

0.000222  -0,000802  -0.000745 

0.003684 

0.0037706 

0,0031525 

0.451 

0.888 

32. 

13.7 

-15.0 

-23.2 

0.029179 

0,004589 

0.000588  -0,001734  -0.001043 

0.005508 

0.0057694 

0.0036791 

0,445 

0.897 

33. 

12-0 

-15.0 

-21.7 

0.017472 

0.001315 

0.000666  -0.001386  -0,000756 

0.003760 

0.0039904 

0.0033791 

0.452 

0.887 

34- 

10.0 

-15.0 

-26.1 

0.004897  -6.002100 

0.000561  -0.001582  -0,000729 

0.002008 

0.0023486 

0.0032939 

0.451 

0.886 

-32 
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Table  1-19.  Rotor  No.  2. 


TEST  317..,  RUN  1 

44  FT.  TAPERED  TIP  RCTCR  V/CR  =  '75/ . 

-  -  VvIlvC  AXES  COEFFICIENTS,  BASED  CN  PCTOR  GLACE  ARE„A  AND  RCTCR  TIP  SPEED 

ALPHA  ALPHA  '  '  . . 


PT. 

THETA 

SHAFT 

CCNTRCL 

CLR  CXR 

CYR 

CNX 

CFY 

CMZ 

CP 

CPO 

V/CR 

K«l.0)«90»  ; 

1. 

6  .  . 

-9.6 

<.:,j22667  -7.5i,2.jl9" 

'-i.  7>;ia4V 

-2  .0  JO'i  15 

->".C2F'537' 

0V'3Cr2409^ 

£.CmOC8 

~0.1l34i3T 

orsfA 

“"0-805 

2  • 

6 

.  •  ! 

-6.8 

-.052420  -5.rC4565 

-c.  :':27i2 

2.C-'J218 

-7.J01374 

a.CC2C79 

■3.0020767 

0.0043092 

0.  518 

0.802 

_ ^  •. 

.  5  . 

-9.  ' 

"”3696 

3.075253 

- >.001068 

Q. ’332  3  74 

3.0033042 

3.0052291 

0.519 

0.802 

4. 

^  *  j 

••  ^  ^ 

-4.9 

:. 038421  "04191 

-O.:- jlSCS 

-3  .27;)i78 

-.3.-7-21S78 

0,771393 

C. 0013932 

0.0034628 

0.511 

0.809 

5* 

2  •  '.j 

)  .:■ 

-2.8 

.225717  -0.0C3992 

-.002232 

‘j. >01218 

0. £30698 

3.0006978 

0.0027096 

0.512 

0.808 

6^ _ 

_ 2.' 

5m  t 

„ .  2 

.i.:,6  3394  12822 

-:;.Sg38  24 

C.CJ3213 

-1.002681 

-a. £30572 

->3.0005522 

0.0048861 

0.521 

0.799 

7  * 

S.  »  V 

5. : 

2.1 

."51665  -0.‘M9e57 

-3.  102415 

->.070971 

-  >.001806 

-C. 200868 

-G.QC09431 

0.0040640 

9.521 

0.799 

8. 

-2.f, 

5.  ' 

4.1 

■'. 39291  -1.3.6956 

-  '.'’■>1961 

-0.773 '74 

-  !. 002-573 

~fl.aOC721 

-£.0077247 

0.0337819 

0.512 

0.809 

9,  . 

8.L. 

.-5,1 

-11  .P 

■.134465  -:.':i424 

,1367 

-1.  l'n->33 

-0.1*1366 

C..;23  326 

0.1033167 

0.3039070 

0.512 

0.808 

11. 

1 , . ; 

-13.7 

i.  >45155  -C  .  *C  :’521 

1683 

-l.-r)73  2  2 

-7..7Li6ai 

3. £04409 

7.0044293 

1.7945834 

0.508 

0.811 

1  1  « 

1 ,, 

- 1 :  . : 

-16.8 

31=796  -;.rjr-;34 

-0. '  '  >526 

-C.  CO  7  347 

- 1.00’:  66  a 

c. 7:3547 

3.0035537 

9.3040631 

0.509 

0.813 

.  12., . 

1 2 .0 

-18.5 

>2977  :  :.'"",7ti92 

-:>  .  >7  >62  5 

-  :  .071 ’44 

-0.a3O75C 

C. 274935 

1. 39-57413 

3.0145432 

0.509 

0,812 

13. 

13,7 

-1 

-2  *  •H 

.39634  :;,-‘:2499 

-  7  • '  3  2  8 

-.2695 

-  1.3. .'19  S9 

^.7,6449 

I. 7064 716 

•3.CS51189 

0.510 

0.809 

14. 

13.7 

-12.  • 

-21.5 

>.-’29564  ' ,  .’1469 

2  •  3 

-0..  !136  ! 

-  >.  iC  >734 

£.>35536 

7.0056933 

0.1148936 

0.512 

0.813 

15  • 

1 2 

-17.4 

,.C4,251  7.  J 1331 

-  ■ .  7  '  1  ->  7  5 

- n ■  :i ”73 

-.(.Julias 

€.'"5371 

1.0:54666 

£.£947375 

0.512 

0.809 

16. 

1..2 

-a.  ' 

-15.7 

■.  Ji  '722  -1.  ;  .-31 

-1.  1  -.  >9  31 

-0.33,248 

-7.''C7743 

3,-7  74 '261 

7. 1747563 

-1. 3-041 2  54 

1.510 

0.838 

17. 

8  .0 

-3.  ■ 

-13  .  -I 

.  1  7  .  3  -  .  .1666 

-  '.7  '■-72,. 

-  V  .  -56 

-  ■  .0,-  711 

J  *  2  :  2  8 

7.3t527e9: 

0.3336351 

0.510 

0.808 

i  y  • 

8,  ' 

..  “X-.,  -S 

,.345486  --'....Ga?! 

-  .  .  ' ’226  ■ 

-7 .  ;3;’i3j 

-  ).  ,!  3154  9 

2  .233413 

:.0C3419B 

1.3144805 

0.512 

0.809 

« 

C  * 

-3.  ■ 

•**  ?  *  t 

C..:33,t.(9  !'’Z364 

1793 

’’.-,">72  27 

-,,1-^1625 

'".QC2457 

0.3024422 

<J. £036142 

9.510 

Q.aio 

20. 

4  .  t 

"  J  . 

-6.0 

.  .  22859  -  .  --2774 

-  1  762 

:  .-;.'7433 

-■7.  •’•'•.•729 

7.731865 

•>.1013396 

.3.S332283 

0.510 

0.810 

2  i  It 

4  .  , 

,  ,  4  » 

-3  .7 

.  ’52653  ...^.54  9 

-  .  ;■  1368 

-•  .  3  >1943 

1497 

:).;;2153 

7.0327607 

.3.7052496 

0.516 

0.811 

22. 

2.  . 

^  »  ■ 

“1.6 

' .  14  3  )2  6  -C .  -  ,  6  i  4  5 

~  '.r  217-1 

f.7 -:3:'  27 

-  1.  791  :)77 

7549 

O.CS05495 

0  .1036067 

0.512 

0.838 

23  • 

6 

- !:  •  5 

’.C69472  -0.K6759 

-7.  3,13536 

7 . :  ;3:’5 

-  :  .  '  -'1869 

O.C;i848 

0.0016577 

1..C05C986 

1.511 

3.810 
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RCTC«  scale  data,*  PRC.gr AI^. 
Table  1-19.  Rotor  No.  2. 

TEST  311, .3  RUN  1  : 


44  FT.  TAPERED  TIP  RCTCR  V/CR . '=  '.51 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CCNTROL 

..WIND  AXES  CCtf FICIENTS,  BASED  CN  RCTOR 

CLR  CXR  CYR  CPX 

1. 

6  «  cf 

c  •« 

>  « 

-9  .6 

J. 022667 

-3.312/19 

-‘'.3C1J46  -3,593115 

2. 

6.', 

' 

-6.8 

■;.05242'1 

-a,rc’4565 

-<P.':C27i2  £.C"a2l8 

3  . 

.8 .,  i 

.  .. 

-9  .  ‘ 

■ .Co  257  8 

;4 '79 

-5.T53696  5.59-3253 

4. 

4  •  } 

V  •  < 

-4.9 

-J. 038421 

-.?  .£04191 

-A.I/laCS  -:.39j:'78 

5. 

2 

J .  • 

-2.8 

'.225717 

-'7.'1j3  992 

-0.352232  5.911218 

_ 

_ _ 2.;',.. 

_5.7 

..  .  .  2 

„:j.  16  3394 

-3.C15822 

-0.533824  C.CJC253 

7. 

^  *  A 

5. : 

2.1 

-  .C51665 

-'1.'r)9857 

-3.T')2415  -3.aOC9'!il 

8. 

•  -  3 

5.  T 

4.1 

".039291 

-3.  118956 

-1.111981  ~C'.3'}/174 

. . 9,._ 

8.'. 

-11.8 

J  .,3344  65 

:i424 

-J.C  11367  -:i.'A'05  3  3 

13. 

i;.c 

-  *  . 

-13.7 

) .  )  4  3 1 5  5 

-:.  :”'“52i 

-•3.in683  -  1,1.1  3322 

11. 

1 .•*• 

-1  . ' 

“16.8 

:.li?796 

-  V;1  ;34 

-^.1-!  '526  ->  .231347 

„  12.4 

-1,.:,;' 

-18.5 

12  97  7.; 

: ::a9  2 

-J.  >11625  - -3  .3 11  ”44 

13. 

13.7 

-2  ,  .4 

;  .  139634 

s1.-.:'‘;2499 

-i.  n  328  -2.-1!‘;C695 

14. 

13.7 

-12.  ■ 

-21.5 

1.  129564 

3.0.11489 

-".I’'  ,2  ;s  -i?. ■.1136  1 

.  15. 

i2.r 

-17.4 

£4 ;  25 1 

3.  ■•J  1331 

)  U175  -i.r -inis 

16. 

X  -<1  s  v.i; 

-3  .  ‘ 

-15.7 

■ . J3  '722 

-.5.  ,.;:231 

- 171931  -3 .311248 

17. 

a 

-13.  > 

.  -17  ■  .3 

-  '■  .  ,  1686 

“'.'•T..r72„  “  j  •■A v'li' ) 5 6 

18. 

. .  8 , 1 

-5 . 

-d  .a 

.  .14  548.8 

-C. ; „227i 

-  T'226  .^  -3.J.3S131 

19. 

C.  •?>, 

-3*  “ 

-3.  £ 

:..:3  3j  (9 

-1 .  1  '2  384 

-■’.'’M793  :'.*:i'!2  27 

20. 

4. 

-6*6 

.  .  22859 

-1.  •;2774 

-'.T'176  2  -•.3.1)4  3  3 

21, 

4,r 

....  2  *  /■ 

-3.7 

■ .  ,* 3 3.6.53 

-.C.2'.6  4  9 

-  '.;  :1366  .  ,171943 

22. 

2.g 

2  .  ' 

—  ^  A. 

.b  •  o 

1.  /43.j2e 

~C .  614  5 

-3.3:217.1  1,  cut  77 

23. 

6  .C 

2.  ; 

-5 . 3 

'  .';6547  2 

-1.  ’T675S 

113  538  2,::;53;'5 

37/01/66  PAGE19 
TIT'S  935.00 


LAili:!. . aINC . ^.ES. 


pd-aTiggy  =  78/ 


Bl-A £ l.._A R,E  A.. .AND. , RCJ.CR... T 1 P  SPEED 


CRY 

CMZ 

CP 

CPO 

V/CR 

RC1.0)(90>  ‘  A- 

-w.Ci:C537 

0.332439 

C.0C24SCB 

0.1334135 

0.514 

0.895 

-A.  A3  1374 

a.CC2fi79 

).0S207e7 

0.0043292 

0.518 

0.802 

-1. 10 106 8 

0.333334 

_3. 0333042 

2.0052291 

0.519 

0.802 

-j. 301078 

0.331393 

C.Q013932 

0.0034628 

0.511 

0.809 

3.C00698 

0.30-369  7  6 

0.9027096 

0.512 

0.808 

-5.332681 

-Q.S30572 

-D. 3205522 

0.0048861 

0.521 

0.799 

-  :t  ..331806 

-C  .C00868 

-C.05CS431 

€  .0040640 

0.521 

0.799 

-  ).1C2073 

-0. 300721 

-C. 0307247 

0.0337819 

0.512 

0.899 

-A, .5,11366 

0.333326 

3.3033167 

Q.C03987C 

0.512 

0.898 

-:!..I11601 

1.304429 

1,0044203 

1.3945834 

0.508 

0.811 

-1.31''6g8 

C. 333547 

0.3335537 

1.2042631 

0.509 

0.813 

-1.7J25  75C 

.C.3''34935 

1.2051413 

3.0345432 

0.599 

0.8  12 

-^.3  ,119  59 

''.326449 

I. 30 64 716 

3  .2051189 

0.510 

0.809 

-1.  iv  1734 

2 .3355'36 

1.2C56903 

’3.1148936 

0,512 

0.813 

-1.Jdl23 

C.C35371 

,.1.0254686 

J. 1047075 

9.512 

0.809 

”1.":i745 

0.314261 

1. 3341563 

,i .  3340  254 

3.519 

0.898 

AO.f  711 

1,312838 

1.312789: 

3'336351 

3.510 

0.898 

■  1.  131549 

2.:313418 

-.0C34193 

3.3344805 

C.512 

0.809 

-1.  131625 

C.  SC  24 57 

S. 2324422 

a.CC36  342 

9.519 

0.810 

-1.1C2729 

5.231865 

). 3318396 

3.2032283 

0.510 

0.819 

i.1.d497 

3.3.32155 

:i.  302  '837 

0.1352496 

0.516 

0.811 

dllO? 

0.311549 

I.OC'254  95 

S.  1336067 

0.512 

0.898 

-1. 1-11869 

1.C31848 

£.0016577 

G. '■952986 

9.511 

9.810 
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ROTOR  SCALE  DATA  *  PROGRAM  LA3530  ♦  WIND  AXES  0^/01/68  PAG^^  _ 

TIME  85^.40 

Table  I-'19 .  CConcluded) 


TEST  310.0  RUN  14 

44  FT.  TAPERED  TIP  ROTOR  V/OR  -.51  M{l,0J(90»  -.8/ 


WIND  AXES  coefficients,  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR  CXR  CYR  CMX  CRY 

CMZ 

CP 

CPO 

V/OR  MU.0K90I 

1. 

2.0 

-2.0 

-4.0 

0.015670  -0.002709  -0.000687.-0.000078  -0.000283 

0.001275 

0.0012825 

0.0026617 

0.514 

0.805 

2. 

2.0 

-2.0 

-3.0 

0.026319  -0.003368  -0.000901  -0.000069  -0.000609 

0.001129 

0.0011118 

0.0028208 

0.517 

0.803 

3. 

2.0 

0.0 

-1.0 

0.048181  -0.006329  -0.001738  -0.000017  -0.001039 

0.000157 

0.0002447 

0.0033858 

0.514 

0.805 

4  • 

2.0 

2.0 

1.0 

0.076086  -0.012457  -0.002878  0.000059  -0.001250 

-0.001070 

-0.0009358 

6.0052405 

0.518 

0.799 

5. 

0.0 

0.0 

-1.0 

0,016944  -0.003288  -0.000729  -0.000041  -0.000148 

0.000999 

0.0009423 

0.0026076 

0.511 

0.806 

6. 

0.0 

2.0 

1.0 

0.038727  -0.006067  -0.001637  -0.000120  -0.000629 

0.000078 

O.0OO1221 

0.0031617 

0.513 

0.805 

7, 

0.0 

4,0 

3.0 

0.062579  -0.011672  -0.002527  -0.000223  -0.001235 

-0.001653 

-0 .0014673 

0.0043300 

0.313 

0.805 

a. 

0.0 

6.0 

5.0 

0.085738  -0.018666  -0.003391  -0.000261  -0,001471 

-0.003029 

-0.0026958 

0.0065611  0.S15 

0.805 

9. 

*2.0 

6.jO 

5.0 

0.050839  -0.010246  -0.002825  -0,000192  -Q. 050564 

-0.001529 

-0.0013806 

0.0037603 

0,514 

0.804 _ _ 

10. 

-2.0 

4.0 

3.0 

0.028505  -0.005644  -0.0016t8  -0.000077  -0.000571 

0.000122 

0.0001206 

0.0029580 

0.510 

0.809 

11. 

4.0 

0.0 

-l.O 

0.087023  -0.012557  -0.003416  0.000492  -0.001488 

0.000251 

0.0003019 

0.0063242 

0.510 

0.808 

12. 

4.0 

-2.0 

-3.0 

0.066455  -0.007678  -0.002664  0.000053  -0.001630 

0,041972-0.003379  -0.001503  -0.006091  -0.000751 

0.000649 

0.0006424 

0.0043658 

0.513 

0.804 

13. 

4.0 

-4.0 

-5,0 

0.001491 

0.0013890 

Q.Q0302S5 

O.SIO 

0.808 

For  the  following  data  points 
a-,  and/or  /  0®  +  .2° 
s  ®  “ 


PT. 

THETA 

ALPHA 

SHAFT 

®-l 

T=1 

1 

2 

-2 

s 

0 

s 

0 

2 

2 

-2 

1.4 

0 

3 

2 

0 

2.9 

0 

4 

2 

2 

4.8 

0 

5 

0 

0 

0 

0 

6 

0 

2 

1.4 

0 

7 

0 

4 

2.9 

0 

8 

0 

6 

4.3 

0 

9 

-2 

6 

.8 

0 

10 

-2 

4 

-  .7 

0 

11 

4 

0 

6.7 

0 

12 

4 

-2 

5.3 

0 

13 

4 

-4 

3.4 

0 
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04/01/68  PAGE29 
TIME  854.40 


TEST  310.0  RUN  15 


Table  1-20.  Rotor  No.  2. 


44  FT.  TAPERED  TIP  ROTOR  V/OR  =  .52.  Mtl.0M9OI  «  .8 J 

WIND  AXES  COEFFICIENTSt  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEEfi 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR  CXR  CYR 

CMX  CMY 

cm 

CP 

CPO 

V/OR  HI  1.01(90) 

. "'l. 

6,0 

-5.0 

-lO.l 

0.023890  -0.001968  -0.000595 

-0.000408  -0.000715 

0,002443 

0.0022069 

0.0032143 

0.526 

o.eii 

Z. 

8.0 

-5.0 

-12.0 

0.036611  -0.001253  -0.001154 

-0.000312  -0.001052 

0.003290 

0.0029701 

0.0035596 

0.522 

0.814 

3. 

10.0 

-5.0 

-14.1 

0,047761  -0.000502  -0.001646 

-0.000465  -0.001049 

0.004600 

0.0040518 

0.0042038 

0.523 

0.812 

4. 

12.0 

-5.0 

-15.8 

0.055655  0.000587  -0.002035 

-0,000669  -0.001370 

0.005998 

0.0053004 

0*0048435 

0.522 

0.812  1 

5. 

12.0 

-7.0 

-17.0 

0.046380  0.000987  -0.001258 

-0.000707  -0.000993 

0.005675 

0.0049301 

0.0043093 

0.524 

O.SIO 

6. 

12.0 

-10.0 

-18,6 

0.030306  0,000467  -0.000419 

-0.000933  -0.000729 

0.004777 

0.0041751 

0.0038868 

0.322 

0.611 

7. 

10.0 

-7.0 

-15.3 

0.037174  0.000003  -0.000904 

-0.000544  -0.000655 

0.004331 

0,0037786 

0.0037098 

0.521 

0.811 

8. 

8.0 

-7.0 

-13.3 

0.026670  -0.001163  -0.000735 

-0.000757  -0.000810 

0.003183 

0.0028128 

0.0033849 

0,521 

O.SIO 

9, 

8.0 

0.0 

-9.3 

0.064825  -0.003386  -0.003196 

-0.000070  -0.001430 

0.00 3407 

0.0030012 

0.0043620 

0.521 

0.809 

10. 

6.0 

0.0 

-7.1 

0.055322  -0.004117  -0,002799 

-0.000056  -0.001243 

0.002016 

0.0018455 

0.0038420 

0.  521 

0.814 

11. 

4.0 

0.0 

-4.9 

0.044657  -0.004084  -0.002104 

-0.000051  -0.000709 

0.001354 

0.0012606 

0.0033063 

0.524 

0.809 

12. 

2.0 

0.0 

-2.9 

0.032S04  -0.003744  -0.001441 

-O.CO0O26  -0.000600 

0.001047 

0.0009530 

0.0028641 

0.524 

0.809 

13. 

2.0 

2.0 

-1.6 

0.046001  -0,005610  -0.002286 

0.000028  -0.000666 

0.000484 

0.0004264 

0,0032517 

0.522 

0.612 

14. 

0.0 

2,0 

0,2 

0.033584  -0.005049  -0.001713 

0.000075  -0.000594 

0.000430 

0,0003959 

0.0029725 

0.521 

0.811 

15. 

0.0 

5.0 

2.0 

0,053466  -0,008962  -0.003315 

-0,000010  -0.000626 

-0.000948 

-0.0007831 

0.0037155 

0.518 

0.814 

1.6  e 

0.0 

7.6 

3.2 

0.067547  -0.012421  -0.004557 

-0.000104  -0.000851 

-0.001932 

-0.0016774 

0.0045585 

0.520 

0.810 

17. 

2.0 

5.0 

0.2 

0.063885  -0.009539  -0,004078 

-0.000032  -0.000820 

-0.000716 

-0.0005722 

0.0041648 

0.518 

0.814 

18. 

4,0 

5.0 

-2-1 

0.075076  -0.009704  -0.005293 

0.000311  -0.001029 

0.000316 

0.0002781 

G. 0050921 

0.524 

0.807 

19. 

4.0 

2.0 

-3.7 

0.055160  -0.005478  -0,003134 

-0.Q00091  -0,000802 

0.001007 

0.0009034 

0.0036444 

0.527 

0.805 

20. 

6.0 

2.0 

-5.9 

0.065907  -0.005580  -0.003932 

0,000256  -0.001247 

0.001926 

0.0017418 

0.0044419 

0.522 

0.810 

21. 

6.0 

-3.0 

-8.8 

0.038569  -0.002215  -0.001499 

-0.000058  -0.000776 

0.002470 

0.0021692 

0.0032504 

0.521 

0.809 

22. 

4.0 

-3.0 

-6,8 

0.025216  -0.004019  -0,134523 

0.109577  -0.002960 

0,051591 

0.0016847 

0,0037697 

0.526 

0.804 

23. 

8.0 

-3.0 

-10.9 

0.049530  -0.001816  -0.002005 

-0.000143  -0.001167 

0.003293 

0.0029619 

0.0037843 

0.519 

0.813 

24. 

10.0 

-3,0 

-12.8 

0.056692  -0.001078  -0,002600 

-0.000176  -0,001599 

0.004672 

0.0040871 

0.0044865 

0.519 

0.812 
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Table  1-21.  Rotor  No.  3. 

TEST  31Q.Q  RyH  i? 

34  FT.  OOlt  ROTOR  V/OR  *  .5/  MdiOJ  (901  *  ,63 

MIND  RX«S  CQBRF1C4ENTS,  BASED  fltJ  ROTOR  BLAOe  AREA  AND  ROTOR  TIP  SPEBO 

ALPHA  ALPHA 


BT. 

JHET* 

SHAFT 

.CONTROL 

ClR  C.XR 

CYR 

CMX 

CMY 

CRZ, 

CP 

CPO . . 

y/oR 

Hd.OJ  (90)  ' 

■**s 

1. 

8.0 

-.2.0 

-9,6 

0.046128  -0,002715 

-0.001206 

-0.000310 

0.006463 

0.003015 

0.0028436 

0.0040947 

0.511 

0.648  « 

.0 

2. 

.  LO.® 

—  2,0 

-1145 

0.036642  -0,002633 

-0.002827 

“0.000117 

€.006402 

0.003963 

0.0037217 

0,0048651 

0.512 

0.647 

.0 

3. 

6,0 

-2.0 

0,d372«d  -0*002936 

-0.002568 

0*001134 

€.005751 

0.002707 

0.0022558 

6,0036767 

6.514 

6.644 

.0 

4. 

^  9.0 

-2,0 

-5,8 

0.023637  -OS. 002880 

-0.001259 

-0.000291 

0.006514 

0.801788 

0,0017716 

0.6031824 

0.508 

0.643 

.0 

5. 

_ 1.E0 

“S2*0 

-.3^7 

0.012655  -0*003122 

-0.000668 

€.007035 

0.001SS3 

0.0013811 

0.0029683 

0.512 

0.644 

.k 

6  9 

@,0 

-2,0 

-t2i0 

0.000790  -0,003366 

-0.000252 

-0,000120 

€•006589 

0.001133 

0.0011443 

0,0028651 

6.511 

0.644 

-5 

7, 

0.0 

2.0 

0,-7 

0,023335  -0,004668 

-0.002350 

0.001438 

0.006673 

0 .001203 

0.8006763 

0.0038295 

6.512 

6.641 

a. 

2.0 

2>0 

0.035099  -0,005268 

-0,002182 

-0*000029 

0.006361 

0.000190 

0.9006718 

0.0032641 

0.506 

0.642 

9. 

2i0 

-^3,3 

0.048393  -0,005751 

-3.003036 

0.000347 

€.€06589 

0.001220 

0.0010761 

0,0938726 

S.512 

0.641 

i,®. 

6,® 

2,0 

0.058215  -0,005354 

-0.003638 

0.000243 

0,005049 

0.001162 

0.0016369 

0.0646639 

0.511 

0.640 

11. 

•“7J2 

0.068211  -0,006441 

-0,004321 

3.000135 

0 ,095222 

8.002874 

0.W243S2 

@.0«IS»a89 

O.sii' 

6.6^ 

12, 

10,® 

210 

0. 078962  -0,006637 

-0.00527'6 

0.030-468 

0.004484 

0,004177 

0,0637196 

Il,006l5l22 

0.511 

o.SIi 

13,  10.®  Ot.0  "10.2  0.960045  -ei.90*4S7  -0.093828  -OiOOtlZi  O.OOSiSOf  0.004008  0.0036887  6.08s#Sf4  0,^9  0,441 

14.  12,0  r2i-J  -15.t7  0»06f 407  -0*902004  -0.903^4  -0.009338  0,OS5-3S3  O.JOSTiZ  O.QOSllfea  0.0058353  0,509  0,641 

15.  12.0  -4i0  -I4d6  0.056992  -O&OSgaW  -9.002757  -0.000394  O.0O54i7l  6,®0Siil  O-.OOWfii  0.9051658  0.597  0.643 

16,  10.0  -^4,0  -1247  0,944839  -ai.091340  -0.002062  -0.0Oi3Ql  O.0O59Q5  9.004233  0. 0039069  Qi0O43643  0,512  0.639 

iTi  _  -4.0,  -11  jl  0,gi#t428  -0*001771  -O.OOISIS  -0.000294  0.005875  S.0S3|76  0.0929804  9.0038068  O.SjQ  0.641  __ 

18.  6.0  -4.0  -9.1  OJOaSlO"^  -04,002136  -0.001445  0,000013  0.006067  0.002545  0,0022832  0.0033298’ 0. 509  0,&3S . 

19.  4,0  “4.0  -7,2  O.OiaiO?  -O»O026S4  -0.000585  -0.000395  0.006091  0.001744  0,00t7a;i4  0.0030488,0.507  0.639 

20.  6,0  -6iO  -I0,j9  0,01271.4  -Oi.002425  -0.0004SI  -6^.000327  C. 005962  0. 001109  CJ.002a2'9g  0.0038499  S.507  0.639 

21.  8.0  -6,0  -12.1  0.025259  -0»d6lS73  -0.000874  -0.000402  0.005629  Q'.003015  0'.00283ii  0.0035893  O’, 5¥e  0.639  ' 

32.  lO.a  -6.0  -13.8  0.034121  -0.000881  -0,001108  -0,006448  0.005533'  O.0O4OS7  0.Q03739T  O.,0D4ll53  0.511  0.638 

23.  l2.0  -6.0  -1.5.8  0.047435  ©aOOOlil  -0.001865  -0»0OS6S2  0,OS52«O  0.005531  '  0.0050262  0,0048217  0,510  0.63? 

24.  14.0  -'6,0  -i’T.S  0.06i6£f8  O^'OOll'SS  -0.001935  -6*001060  a.00'5154  0.007227  '0,0066466 .  0.0057068  O.’Sll  0,637'  ’"■■■ 

25.  a.O  OlO  ~8.5  0.0S69i2  -O.004D81  -0.S03142  0*000168  0,0057.72  0.001922  0.0026991  O.0S457S4  0.511  0,63? 

26_.  6.0  0.0  -6*7  0.046701  -0,003978  -0,002521  §.«0S051  0,0060.70  0.002210  0.0020543  ^003^32  0. 5|0  0.63? 

27.  4.0  0,0  -4.7  d.0'3Sl82  -0.003659  -0.001962  -©i,i0il9S  0,S0S902  0.001833  d.OOi490’4  0.0033797  0 '.”5 10  0’.63’7' 

28. -  2.0  0.0  -2.5  0.02S141  -0.003605  -0.001369  -©.000088  0.00&094  0,001162  0.0010816  0.0029890  0.510  0.637 

29.  0.0  fliO  -0^5  0.01210,7  -0»903608  -0.000774  -0.000070  O.SOaW  0.001623  0.0009986  0,0028209  0,508  0.638 

30.  o.d  4*0  2.0  O.Oa’aalo  -0.007106  -d.0022'92  6,606096  0.005563  O.OOC624  O.OdO’046O  0.0035655  O.'S'oe  0".63f’'” . 

31.  0.0  6*0  aii  0.046460  -O.0O9S14  -0.003002  -0,000195  0.005651  -0.000824  -0.0006863  0^.0042112  0,513  0.637 

32.  2.0  6.0  1.5  0,058647  -0.010736  -0.003858  6*000105  0.006239  -0,000800  -0,0006655  0.0046832  0.513  0.637 

33.  2.0  4,0  041  0.047105  -0.007965  -0.001766  -SiQOOloT  O.Oossif  0.000187  O.'oa’CUOl  0.0040490  Q.Si'i  0,639 . 

34.  4,0  4.0  “241  0.059128  -0.008394  -0.003687  -6.000014  0.006040  0,000628  €.0004412  0,0045126  0.512  0.639  -6 

35.  4.0 _ 6.0  -0,9  0.068963  -0.010935  -0.004547  0.000299  0.005817  0.000035  0.0000398  0.0053060  O.gio  0.641  .0 

36.  6.0  6.0  -2,9  0.080700  -0.011746  -0.005350  0.000193  0.005714  0,000999  030^93  0.0064657  0.514  '0^637 

37.  6.0  4,0  “4.2  0.07001B  -0.00S894  -0.004576  0.000119  0,005874  0.001524  €.0013347  0.0055917  0,514  0.637 

38.  6.,0  8.0  -1,7  0.092874  -0.015077  -0.006294  0.000569  0.005636  0.000548  0.0005257  0.0077084  0,5-13  0,637 

39.  4.0  8,0  0.2  0,083009  -0.014777  -0,005358  0.00017?  €.005779  -0,000692  -0.0006075  6,0064'895  0.510  0,'635 

40.  4.0  10.0  1,5  0.095287  -0,018864  -0.006016  0,000059  €.005776  -0.001515  -0.0011745  0,0078669  0.510  0.635  .0 
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ROTOR  SCALE  DATA  *  PROGRAM  LA3S30  *  WIND  AXES 


04/04/60  PAGE  T 
TIME  018.73 


TEST  310.0  RUN  24 


Table  1-21.  (Concluded) 


34  fT.  0012  ROTOR 


V/OR  «  .51 


M<1.0H90»  -  ,63 


WIND  AXES  COEFFICIENTS,  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR  CXR  CYR 

CNX 

36. 

“  -4V0'" 

0.002667  -6^00316$  -0.060724  600249 

37. 

4.0 

-6.0 

-8.6 

0.0030U  -0.003077  -0.000607 

-0.000283 

38. 

6.0 

10.0 

-0.5 

0.101994  -0.019034  -0.005766 

0.000315 

39. 

8.0 

8.0 

-3.6 

0.097067  -0.014866  -0.004902 

0.000519 

40. 

8.0 

6.0 

-4.8 

0.087236  -0.011638  -0.004895 

0.000543 

41. 

8.0 

4.0 

-6.1 

0.080157  -0.009377  -0.004952 

0.000186 

42  . 

10.0 

4.0 

-7.5 

0.087047  -0.008878  -0.004439 

0.000536 

43. 

12.0 

0.0 

-12.1 

0.078739  -0.003302  -0.003746 

0.000694 

CMY 

CM2 

CP 

CPO 

V/OR 

MI  1.0} ( 

^  094T4F 

0.001406 

“07(}!ri2l60“ 

“670027834 

o.Jbs 

0.621 

0.004956 

0.001504 

0.0013768 

0.0029309 

0.505 

0.623 

0.003558 

0.000092 

0.0002915 

0.0091958 

0.503 

0.623 

0.004210 

0.002034 

6.0017908 

0.0086799 

0.505 

0.623 

0.004307 

0.002198 

0.0018743 

0.0072623 

0.505 

0.623 

0.004033 

0.002365 

0.0019577 

0.0062838 

0.506 

0.624 

0.004201 

0.003950 

0.0033742 

0.0073812 

0.507 

0.624 

0.003920 

0.005844 

0.0051221 

0.0063816 

0.504 

0.623 

A. 


For  the  following  data  points 
and/or  i  -2° 


FT. 

THETA 

ALPHA 

SHAFT 

39 

8 

8 

0 

.7 

Uo 

8 

6 

0 

.4 

42 

10 

4 

0 

.6 

43 

12 

0 

0 

.6 

38 


fo  o  o  H  o  t-* 


ROTOR  SCALE  DATA  *  PR06RAM  UA3530  *  HIND  AXES 


<J4/'61/68  PAGEU 
TIHE  T85.85 


Table  1-22.  Rotor  No.  3. 


-.mf  31Q»fi  RUN 


34  FT.  0012  ROTOR  V«OR  ■»  .45  M<l,01C90)  *  .54 

HIND  AXES  COBPFICTENTSt  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


ALPHA 

ALPHA 

_EJ^ 

_ THETA 

SHAFT 

£Q^.T«QL 

CLR  cxr  cyr  cmx 

CMY 

.CP 

CPO 

V/OR  MCI. 01 (90) 

h 

1. 

0.0 

0.0 

-0«9 

0.010147  -0,006985  -0.001162  -0,000035 

0.009654 

0.001320 

0.0011998 

Oi.0044369 

0.650 

0.540 

-1.0 

2. 

0.0 

2,0 

-0,0 

0.Q22483  -0.006042  -0I.J01985  -OiOOOU^ 

0*010279 

O.OQQ825 

0.0007986 

0.0047150 

0.652 

0.541 

-  .7 

3. 

0.0 

4,0 

0.9 

0,037459  -0.008408  -0.002577  -0,000581 

0.010399 

0.000067 

0.0001331 

0.005SS36 

0.653 

0.542 

^  • 

0.0 

6.0 

2.10 

0,047077  -0,010030  -O.OOS570  -0,000573 

0.010700 

-0.000884 

-0.0006656 

0.0057831 

0.654 

0.542 

-1.4 

5. 

0.0 

7j,0 

2«i4 

0.051923  -0,012493  -0.004197  -0,000875 

0.007905 

-0.001327 

-O.QQ10645 

0.0069161  O.6S0 

0.540 

-l.b 

h. 

0.0 

6i,C 

3,0 

0.060443  -0,014462  -0.004864  -01000333 

0.007609 

-0.002008 

-0.0013968 

0.0076118 

0.649 

0.540 

7. 

0.0 

3.0 

1,6 

0.040322  -0.009311  -0.003115  -§.000557 

0.008926 

-0,000149 

-0.0002661 

0.0059073 

0.650 

0.541 

-1.1 

8. 

2.0 

5,0 

~0rf6 

0.046860  -0.010144  -0.003810  -0i00i834 

0.008776 

0.000649 

-0.0801345 

0.0063825 

0,653 

0.339 

-1.0 

9. 

2.0 

610 

6.050666  -6.0i6'776  -6.664735  -6.000355 

0,008947 

-0,000387 

-0.0003992 

0.0064737  0.6W 

0.340 

-1.0 

10, 

2.0 

7.0 

Oil 

0,056556  -0,012295  -0.005338  -0i008522 

0.006260 

-0*000987 

-0.0001*984 

0.0070266  0.650 

0.540 

-1.1 

11. 

2.0 

aio 

0.6 

0. 065347  -0,014536  -0.005516  -0.000472 

0.007830 

-0.001888 

-0,0013306 

0.3078926 

0.649 

0.540 

12. 

2.0 

4.0 

-1,4 

0,042469  -0.009225  -0,003465  -6,000315 

0.008659 

0.000429 

0. 6002661 

OL006I742 

0.650 

0.541 

“  58 

13. 

2,0 

2i0 

-2,3 

O.Q2981&  -0,007067  -0.002813  0.000059 

0.006281 

0.001001 

0,0009315 

0.0054820 

0.650 

0.541 

-  .7 

14. 

2.0 

O-O 

*“3^*2 

0.017574  -0,005761  -0.001695  -0,000500 

0.008892 

0.001S33 

0.0013308 

0.0050657 

0.6S1 

0.541 

“  .6 

15. 

2.0 

-2.0 

0,008193  -0.005309  -0.001097  -0.000141 

0.008906 

0.001407 

0.0014637 

0.0049083 

0.649 

0.540 

-  .5 

1.6>« 

4.0 

-2.0 

t6.5 

0-014088  -0.005532  -0.001745  -04000140 

0.008630 

0.001794 

0.0017299 

0.0053166 

0.650 

0.541 

-  .h 

17. 

4.0 

-4,0 

-7^5 

0,004067  -0.005402  -0,000847  -0,000604 

0.008830 

0.001679 

0.0016142 

0.0051498 

0.655 

0,539 

-  .3 

16. 

4.0 

OlO 

-5.7 

0.024088  -0.006170  -0.002373  -0.000230 

0.008901 

0.001728 

0.0016141 

0.0056222 

0.654 

0.539 

-  .4 

19. 

4.0 

2.0 

-4,5 

0.037528  -0,007674  -0.003805  0.000226 

0  «  CIQ666I 

0.001397 

0.0010760 

0.0060227 

0.654 

0.539 

-  .6 

3,0 

-4,1 

0.044141  -0.008722  -0.004132  0.000203 

0.009377 

0.001148 

0.0006671 

0.0064174 

0  »  6S4 

0.539 

-  .5 

21. 

. 

4.0 

410 

-3,6 

0.050881  -0,009872  -0.004709  O.OOiOlS 

0.0089S2 

0.000797 

0.0005380 

0.0068627 

0.654 

0.539 

-  .7 

22. 

4.0 

5.0 

-3,1 

0.053976  -0,010619  -0.005235  0.000309 

0,009715 

0.000575 

0,0004035 

0.0071963 

0.553 

0.539 

-  -7 

23. 

4.0 

6.0 

-2.5 

0.058901  -0,011881  -0.005619  -0.800188 

0.009287 

0,000207 

-0.0001347 

0.0074617 

0.654 

0.538 

-  .8 

24. 

4.0 

7.0 

-2.0 

0.066281  -0,014205  -0.006063  -0.000246 

0.008313 

-0.000446 

-0.0006737 

0.0083961 

0.654 

0.538 

-  .9 

25. 

4,0 

8,0 

-1,5 

0.071390  -0.015049  -0,006685  0.000326 

0.007480 

-0.000695 

-0.0008084 

0.0087688 

0.653 

0.538 

-1.0 

26. 

6.0 

710 

-3j9 

0.072951  -0,014447  -0.006615  -0,000036 

0.006697 

0.0C0SS7 

0.0004042 

0.0095789 

0.6S4 

0.538 

-  .6 

27. 

6.0 

8i6 

-3,5 

6.077654  -6,6l53l9  -0*006134  0,000156 

0,009455 

0.000344 

0.6002695 

0.0099827 

0.654 

0,538 

2B, 

6.0 

6.0 

-4J5 

0,064735  -0,012742  -0.006552  0.000043 

0.007916 

0.000752 

0.0004042 

0,0085295 

0,654 

0.538 

-  .8 

29. 

6.0 

4.0 

-5J6 

0.055625  -0,010494  -0.005583  0.000277 

0.008272 

0.001413 

0*0009434 

0.0076794 

0.657 

0.S39 

30* 

6  «0 

2.6 

-6,6 

0.042896  -0.000218  -0.004556  0,006773 

0.008431 

0.001929 

0.0014821 

0.0067624 

0,654 

0.538 

31. 

6.0 

0.0 

-7,6 

0.0321S7  -0,006727  -0.003426  0.008350 

0.009060 

0.001974 

0.0018864 

0.0062350 

0.654 

0,538 

-  .2 

32- 

6.0 

-2iQ 

-8,7 

0.^021724  -0.006038  -0.002208  -8.008267 

0.009245 

Q. 002103 

0.0018864 

0.0058111 

0.654 

0.538 

-  .2 

33, 

6  tt  0 

-4.0 

-9,5 

0.008660  -0,005405  -0,001188  -Oi.OO0il8 

0.009395 

0.001923 

0.0018897 

0.0054209 

0.654 

0.538 

.0 

34. 

8.0 

-4,0 

-11.6 

0,016060  -0,005794  -0.001297  -©.000652 

0.009294 

0.00^450 

0.0024297 

0.0062082 

0.654 

0.538 

.0 

_ a^o_ 

0.0&7338  -0,006192  -0.001012  0,549288 

0.009290 

0.002122 

0.0018898 

0.0059403 

0.655 

0.538 

.0 

~39 


ra  O  b-  HOOH  CO  t-yj  lO..:}'  on  VD  IP.  t- t—(X)  ON  O  ^  03  OJ  CU  O  O  O 


ROtQR  SCALE  DATA  ®  »«0#R®a  LII3536  #  WIND  AXIS 


Table  1-22.  (Concluded) 


TEST  31D,a  .RWi  as 


34  FT.  0«12  ROTOR  V«OR  *  .<£3  H41*0}.(90>  >9  .54 

WIND  axes  COBSETcifEBTS,  BASED  BN  ROfOR  SllaADE  A^A  AMO  RSTOR  TTP^RiSO 

ALPHA  ALPHA 


PT. 

THETA 

SHAFT 

C9«trql. 

CAR  . . .  CTR 

CH2 

C«Y 

CH^ 

_ £P _ 

ifo 

V/OR  8(1.0X90) 

34. 

B.O 

-2.0 

-10  J7 

0.oi7809  -0.00S2S2  -0,002432 

-e.S6@n7 

0.009607 

0.002527 

0.0024298 

0.0064837 

0.605 

0.538 

B7. 

i.s 

0.0 

-9,7 

0. 0335^4  -0».006920  -0.003745 

0.000296 

0.009177 

0.002324 

0.01^2947 

0, 00675 IT 

0.6S4 

0.538 

. 2j,S. 

-.§Ji7 

O.MMSi  -0*J?M3i§  -O*0ft4-94? 

SkOOJSlB 

j5.»ee«?7'2 

0.002420 

0.0020248 

0.0073516  0,6SS 

0,53@ 

WT 

8.0 

410 

-rT^S 

0.041964  -0.010735  -0.006614 

01000437 

0.0084SI 

O.60£046 

0.0017547 

0.0085€X6 

0.654 

0.538 

4®. 

8.0 

4l0 

-4J0 

0,074285  -Oi.Ol3g90  -0.0QS741 

0.000472 

0.007690 

01031984 

0.0017546 

0*0106362 

d«  6S^ 

.0,33® 

41. 

s.o 

8.0 

•4410 

0.099529  -0j.Oai3®5  -0,004365 

®i00^427 

0.005711 

0. ©0107 3 

0.0010698 

040153902 

0*655 

®,33® 

^2  * 

le.s 

4.0 

tEJO 

0.1S25B2  “0402:1474  -0,006245 

@1001195 

0.0041 S3 

0.004241 

Q.f036441 

0*0171360 

0,653 

§.¥$¥■  ' 

43  ® 

4S.0 

tSiO 

0.080400  -04014919  -0.004284 

f.@0«475 

0.0Q5463 

0.Q03596 

0  *'@031164 

OS,®  125 W  0,657 

0*538 

44. 

10.0 

21® 

-as  10 

0,058432  -0t,0i0149  -0,005109 

O.OOiOOl 

0.00 80 9® 

0.003206 

O.:®0ia4O5 

0.0093426  ©,©57 

o.ssl 

45. 

10.0 

0.0 

-111  5 

0.044512  -O,OQS0S4  -0.004379 

©.0007-43 

0.00 840 8 

0,0032?9 

®,@@g97S0 

0..  0081468 

0=635 

0,53® 

46. 

10.0 

-2.0 

-1215 

0.O3S4O9  -e,0©7286  -0 -CIO-3269 

-6.000080 

0.008604 

0.0€32§7 

0.0019748 

0,0076784 

0.654 

0.53i 

47. 

10.® 

-4.0 

-i3i3 

01022474  -0.006194  -0.001849 

-0.000369 

0.009311 

Q,OOa@40 

0.S0M399 

0,0068734 

0,635 

0«3lS 

48. 

It.® 

-410 

-1415 

0.013116  -0.004206  -0.001178 

f.S©@487 

0.009518 

0.0€1?35 

0. @025695 

0.0066298 

0.656 

0<.53i 

49. 

10.0 

-*010 

-1514 

o.eosasi  -Os.oo7262  -o.oooas? 

-0.000466 

€.008768 

0.002048 

0,0018931 

0.0©66463  0.6SS 

0.538 

For  the  foUowing 

data  points 

a-,  and/  or 

•‘•s 

"i.  ^  °°  i 

.2° 

ALPHA 

PT. 

THETA 

SHAFT 

J-s 

^1 

•^s 

40 

8 

-  6 

1.0 

0 

in 

8 

8 

2.9 

0 

42 

10 

6 

4.8 

0 

10 

4 

2.9 

0 

43 

10 

2 

.5 

0 

40 
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«QTQR  SCALE  DATA  *  eftOSRAM  LA3530  *  HIND  AXES 


04/01/68  PAGE  15 
TIME  785.85 


table  1-23.  Rotor  No.  3. 


,TESC  31Q^Q_  _R«N  20  _ 

34  FT.  0012  ROToR  V/OR  .75  Ma«0l(90l  *  .5<3 

HIND  AXES  cOeFFICTENTS.  BAS^D  OS  ROTOR  BLADE  AREA  AND  RBTOR  Tip  SPEED 


ALPHA 

ALPHA 

. 

jjam _ sjiAfi. 

COMIftOL 

,  .  CLR  cm  CYR  CMX 

C«Y 

CM2_  ...  „ 

CP  . . .CPa__ .  V/OR  H{l.0M90l 

1. 

i.O 

0.0 

-9*5 

0.042433  -0.007378  -0.003689  0.000086 

0.011269 

0.002507 

0.0023610  0.0072555  0.675 

0.538 

AjJL. 

. ^A.. 

5.034035  -0,006486  -0*003241  -0.000209 

0, 011667 

.0,002138 

0^0018053  0*^61226  0.67A 

0.537 

3. 

6.0 

0.0 

-r7*8 

0.025665  -0.007874  -0.003312  04000025 

0.012568 

0.001803 

0.0017341  0.0075900  0.747 

0,502 

4. 

8.0 

0.0 

■y9J$ 

0.034513  -0,008471  -0.004429  ©,000067 

0.016331 

0.002015 

0.0021107  0.0084432  0.734 

O.SOO 

..li. 

8.0 

-2*0 

-a  1*1 

5.021555  -04008527  -0.001841  0*000155 

0.015036 

0.a0l97S 

ijt.QQty  Q'-«I^08S221 

O.SOO 

6. 

1@.0 

-2*0 

-12*9 

0.024571  “0.009255  -0.003354  -0*000160 

0.016476 

0.002424 

0i0«i924.34  0.754 

0.500 

7. 

6.6 

-»2.0 

-9*1 

0.013661  -0*007842  -0.001913  -04000159 

0.013371 

0,001849 

0,0017656  0*0076867  0.756 

0*5#O 

_ ..S-ft 

.....  6uA  ..  . 

,.,,-4*11 

..-9^.-a 

0*004,111  .-5i,S0762i  -0^001079  -5*000449 

0,013045 

0*001538 

0.0013891  O.OOisSiS  S.7S6 

df.soo 

9. 

8.0 

~li«9 

0.006192  -0*008782  -0.001291  -0.000584 

0,013948 

Q*0Qli4l 

0.001.7658  0*0084123  S,7®7 

0,500 

10. 

10. 0 

-•410 

-ia*s 

0.0123S0  -0*009237  -0.001868  -0*OO©4O1 

0,015318 

0.002232 

O.O0229S5  0.0092801  0.737 

0,500 

— ils.. 

10.0 

-4.0 

-a#.e  -5.054214  -0*Qa67?2  -0,000497  -§.000283 

.0,013878 

0*001260 

e.aoiaaoi  0.004.3788  0,757 

0,500 

12. 

4.0 

-2.0 

-6*6 

0.007763  -0*006507  -O.O0125S  -6.000476 

0,01383© 

0*001446 

®,0S1S«92  0.0065138  0.7S7 

0,560 

13. 

2.0 

-2*6 

-4.1 

0.iQ41f76  -0*005738  -0,000898  -6.000254 

0.014519 

0.001277 

0,0014126  0,0057555  0.757 

0.50© 

_  -  QM. 

-  :t3«3 . 

fi,5i4IS3  .-5*00.6337  -a.a0i.688  ®*00®161 

O..014335 

0.001389 

0,00141:28  0*0062075  0.758 

0«SQG 

15. 

0.0 

0.0 

-1*1 

0.a6S&«6  ~0*0GS992  -0-001049  -0*006159 

0.014336 

0.001091 

0.0012360  0,0057684 '0,757 

0,500 

16 . 

0.0 

2,0 

-OJl 

0.02E6S8  -0,006735  -0,002303  @.000005 

0,014860 

0.001090 

0.0008846  0.0059683  0,756 

0,500 

-1.0 

---XX<! _ 

. .  .0*0.....,, 

. . SM,, 

5,..? 

0,024302  -0,4308075  -0.003314  -6.000090 

©,.000545. 

t.oooios. 

0*0003538  0,0064473  0.758 

0.500 

-1.3 

18* 

0.0 

6.0 

1*9 

0,043995  -0*008164  -8.004136  -6,000266 

0.017446 

-0,000462 

-0,0003538  0,0057500  0,758 

0.500 

■  -1.4 

19. 

0.0 

aio 

2*4 

0.069857  -0.Or3652  -O.S0S5A7  -©.000627 

0,017723 

-0.00121S 

■-0.0017696  0.0083605  0.767 

0.500 

-1.4 

20. 

. . .2.0 

8,45 

0*5 

0,077460  -5*012668  -0.0Q627O  -@.@00714 

0,020643 

-0.002131 

-0,0015921  0,0077414  0,757 

0.560 

-1.1 

21. 

2.0 

6*8 

•’0*6 

0.059174  -0*011942  -0,005508  -0,008033 

0.015205 

-0,000720 

-0.0005307  0,0083668  0.758 

0.500 

■'  -1.0 

22. 

2.0 

446 

■»i*a 

0. 044084  -0,007786  -0.004394  -0,000014 

0.017847 

0*000470 

0.0003538  0.0061730  0.758 

O.SS® 

-1.0 

..23*,.,.. 

,4...Q 

.  .  4.ifi 

-S-iO 

0^049453  -0^010625  -0.005402  0.001424 

0.013595 

0.000891 

0.0005M7  0.0084034  <a.758_ 

0.506 

-  .8 

24. 

4.0 

2.0 

-4  is 

0.034527  -0*008925  -0.004611  0.000379 

0.012571 

0.001287 

0.0012384  0.0079558  0.758 

0.500 

•  .5 

25, 

4.0 

0.0 

0.022094  -0.007645  -0.003065  ©*00§5S3 

0.0X2943 

0.001502 

0.0014153  0*0071924  0,758 

0,500 

-  .4 

. .  ZIls 

6.fl 

.2*0 

^7,0 

0.040999  -0^009795  -0.004883  0.000455 

©. ©12802 

0.001598 

0.0012719  0*0086843  0,769 

0.496 

•  .3 

27. 

2.0 

2*0 

-t2^6 

0,029972  -0.001096  -0.003177  -©*000174 

0.012184 

0.001264 

6.0008862  0.0069888  0,759 

0.500 

.8 

28. 

4.0 

6*0 

-3*0 

0,061068  -0*012662  -0.006819  0*000566 

0.012702 

0.000019 

0,0000000  Q.0Q94442  0.759 

0,500. 

.9 
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RDtOR  SCALE  DATA  »  PROGRAH  LA3S30  P  WIND  AXES 


TIRE  SIt.TS 


Table  1-24,  Rotor  No.  3. 

TEST  310.0  RUN  21 

34  FT,  0012  ROTOR  V/OR  =  ,84  M(1.0H90I  «  .47 

WIND  AXES  COEFFICIENTS,  BASED  ON  ROTOR  BLADE  AREA  ANO  ROTOR  TIP  SPEED 


ALPHA 

ALPHA 

PT. 

THETA 

SHAFT 

CONTROL 

CLR  CXR  CVR 

CNX 

CNY 

CMZ 

CP 

CPO 

V/OR  Ra.OM90) 

1. 

0.0 

0.0 

-1.1 

0.009157  -0.007066  -0.000928 

-0.000609 

0.019990 

0.001227 

0,0014035 

0.0075418 

0.869 

0.462  __ 

-i: 

2, 

0.0 

2.0 

-0.4 

0.025285  -0.007946  -0.002131 

-0.001057 

0.016328 

0.000885 

0.0011213 

0.0078475 

0,850 

0.467 

-1. 

3, 

0.0 

4.0 

0.3 

0.044369  -0.010758  -0.003270 

-0.000794 

0.018133 

0.000358 

0.000454B 

0.0095867 

0.856 

0.465 

-1. 

4. 

0.0 

6.0 

1.3 

0.054647  -0.013275  -0.004359 

-0.000654 

0.016965 

-0.000846 

-0.0006728 

0.0104929 

0.850 

0.467 

-1. 

5. 

0.0 

8.0 

2.0 

0.077753  -0.015555  -0.006229 

-0.000520 

0.020133 

-0.002354 

-0.0017940 

0.0111936 

0.050 

0.467 

-1. 

6. 

2.0 

6.0 

-l.O 

0.059741  -0.013436  -0.005632 

-0,000740 

0.018068 

-0.000753 

-0.0004548 

0.0108952 

0.155 

0,465 

-1. 

7. 

2.0 

4.0 

-2.1 

0.045267  -0.012326  -0,004386 

-0.000361 

0.016314 

0.000170 

0.0004557 

0.0109444 

9.157 

0.465 

-1. 

8. 

2.0 

2.0 

-2.9 

0,027029  -0,009406  -0.002906 

-0.000627 

0.016861 

0.001093 

0.0009113 

0,0089407  85? 

0.465  J 

-1. 

9. 

2.0 

0.0 

-3.4 

0.013687  -0,007142  -0,001837 

-0,000715 

0.019224 

0.001067 

0.0013644 

0,0074707 

9.156 

0.465  1 

-i. 

10. 

2.0 

-2.0 

-4.2 

-0.002154  -0.007212  -O.OCOTIO 

-0.000968 

0,018179 

0,001157 

0.0015919 

0,0077696 

0.857 

0.466 

11. 

4.0 

-2.0 

-6.6 

0.002573  -0.008071  -0.002013 

-0, 000178 

0.018512 

0.001372 

0.0015918 

0. 0015009 

0.i56 

0.465  _  4 

-  . 

12. 

D 

-4.0 

-7.5 

-0.013518  -0,008901  0.000086 

-0.001055 

0.017211 

0.000723 

0.0011371 

o.oosTsse 

0,157 

0.466 

-  * 

13. 

4.0 

0.0 

-6.0 

0.014054  -0,008878  -0.003038 

-0.000111 

0.017350 

0.001504 

0.0015919 

0,O®9189? 

©.§57 

0.466 

-  , 

14. 

4.0 

2.0 

-5.1 

0.030507  -0.009361  -0.004190 

-0.000304 

0.019339 

0.001139 

0,0011371 

8. 466 

“  . 

IS. 

4.0 

4.0 

-4.3 

0,044482  -0.010418  -0.005873 

0.000292 

0.019743 

0.000550 

0.0006822 

0,0095164 

0.155 

0,465 

-  . 

16. 

4.0 

« 0 

-3.4 

0.059869  -0,013269  -0,007381 

-0.000040 

0.019467 

-0.000016 

0.0000000 

0.01.12302 

S.BSt 

0,466 

-1. 

17. 

4.0 

8.0 

-2,4 

0.087129  -0.016728  -0,008449 

-0.000737 

0.020044 

-0.000731 

-0.0006822 

0.0133489 

0.856 

0.465 

-1. 

18. 

6.0 

6.0 

-5,0 

0,074493  -0.016773  -0.009339 

0.000586 

0.016632 

0.000787 

0.0009096 

O.B 150440 

0.855 

0.465 

-  . 

19. 

6.0 

4.0 

-6.6 

0.049443  -0.014345  -0.006794 

0.000166 

0,015839 

0.001338 

0.0011370 

0.0133230 

0.856 

0,465 

^  . 

20. 

6.0 

2.0 

-7.5 

0.036642  -0,012173  -0.005773 

0.000310 

0.016996 

0.001303 

0.0011371 

0,0115101 

0.856 

0.  466 

21. 

6.0 

0.0 

— 6 

0.016861  -0.010392  -0.003967 

0.000220 

0.017821 

0.001262 

0.0015919 

0.0104820 

0.857 

0.466 

-  . 

22. 

6,0 

-2.0 

-9,2 

0.001999  -0.010986  -0.002194 

-0.000301 

0.016006 

B. 001053 

0,0015919 

0.0110050 

0,857 

0.466 

23. 

6.0 

-4.0 

-ID.O 

-0.012185  -0,011411  -0.000839 

-0.000730 

0.016735 

0.000505 

0.0009097 

0.0106852 

0.857 

0*^66 

24. 

^  e  D 

-6.0 

“10,8 

-0.042337  -0.012749  0.000001 

-0.006094 

0.003029 

0.000095 

0.0002274 

0.0110705 

0.856 

0.465 

25. 

6.0 

-6.0 

-12.7 

-0.020121  -0.013683  -0.000182 

-0.000842 

0.017438 

-0.000478 

0.0000000 

0.0117022 

0.056 

0.466 

26. 

8.0 

-4.0 

-12,0 

-0.010774  -0.012739  -0.000748 

-0.000896 

0.017636 

0.000588 

0.0009097 

0.0118227 

0.857 

0.466 

27, 

S  «  D 

-2.0 

-li.2 

0.005842  -0.012090  -0.002571 

-0.000297 

0.017488 

0.001092 

0.0013644 

0.0117105 

0.856 

0.465 

26. 

B.O 

0  «  D 

-10.3 

0.017837  -0.011751  -0.003784 

-0.000809 

0,018193 

0,001039 

0.0015919 

0,0116404 

0.856 

9.465 

29. 

8.0 

3  »  Q 

-9.7 

0.032029  -0.012296  -0,005867 

0.000005 

0.018325 

0.001610 

0.0015919 

0.0120805 

0.856 

0,465 

30. 

10.0 

0.0 

-12,1 

0.032562  -0.013828  -0.006097 

0,000271 

0.018403 

0.001969 

0.0020468 

0,0138570 

0.85? 

0»  466 

31. 

10.0 

-2.0 

-13.3 

0.010320  -0.013647  -0.003584 

-0,000254 

0.018052 

0.001573 

0.0015920 

0,0132835 

0.857 

0.  466 

32. 

10.0 

-4.0 

-14.1 

-0.003352  -0,014224  -0.002418 

-0,000110 

0,017204 

0.001268 

0.0011371 

0,0133263 

0.857 

0.466 

, 

33. 

10.0 

-6.0 

-15.0 

-0.013660  -0.014925  -0.001386 

0.000239 

0.01S022 

-0.000007 

0.0004548 

0.0132331 

0.857 

0.466 

34, 

10.3 

-8.0 

-15.8 

-0.024691  -0.016487  -0,000103 

-0.000591 

-0.031364 

-0.0008971 

0.0131075 

0.851 

0,467 

— 

-  —  — 

— 

- - 

- - - —  V  For  the  following  data  points 

1  a-,  and/or  b-,  /  0*^  +  ,2° 

-‘-s  s 

- — - :?*•  - 

- — - 

— 

- - - 

__  — 

ALPHA 

,PT.  THETA  SHAFT  a3_ 

s  ■‘■s 

18  6  6  1.2  0 

30  10  0  1.2  .6 
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TIME  818.73 

Table  1-25.  Rotor  No.  3. 


TEST  310,0  RUN  22 

34  FT.  0012  ROTOR  V/OR  =  .9^  M(1.0M90)  *  .49 

HINO  AXES  COEFFIClENTSt  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 

ALPHA  ALPHA 


PT. 

THETA 

SHAFT 

CONTROL 

CLR  CXR  CYR 

CMX 

CMY 

CMZ 

CP 

CPO 

V/OR  MH.0)<90» 

s 

1. 

0.0 

0.0 

-1.4 

0.016292  -0.009670  -0.001045 

0.004606 

0.035292 

0,001309 

0.0015265 

0.0106550 

0.945 

0.500 

-I.L 

2. 

0.0 

2.0 

-0.6 

0.032574  -0.010043  -0.002956 

0.005006 

0.036825 

0.000949 

0.0010966 

0.0105714 

0.947 

0.499 

-1.8 

3. 

0.0 

4.0 

0.2 

0.048434  -0.010786  -0.003729 

0.004376 

0.039295 

0.000276 

0.0004394 

0.0105729 

0,947 

0.499 

4, 

0.0 

6.0 

I.l 

0.065219  -0.014055  -0.005639 

0.005099 

0.034809 

-0.001133 

-0.0006599 

0.0123810 

0.938 

0.496 

5. 

2.0 

4.0 

-2.5 

0.046688  -0.010841  -0,005357 

0.005620 

0.035258 

0.000439 

0.0006556 

0,0107033 

0.934 

0.496 

-1.5 

6. 

2.0 

6.0 

-1.4 

0.061049  -0.012904  -0.006331 

0,005703 

0.035255 

-0.000439 

0.0000000 

0.0119237 

0.934 

0.496 

-1.8 

7. 

2,0 

8.0 

-0.7 

0.090781  -0.017473  -0,007170 

0.005149 

0.035502 

-0.002595 

-0.0015297 

0.0144739 

0.933 

0.496 

8. 

2.0 

2.0 

-3.0 

0.031664  -0.010052  -0.004002 

0.005371 

0.034674 

0.001117 

0.0010989 

0,0104735 

0.936 

0.496 

9. 

2.0 

0.0 

-3.9 

0.011960  -0.008421  -0.002032 

0.004230 

0,035754 

0.Q01351 

0.0015657 

0.0095133 

0.944 

0.493 

-1.2 

10. 

2.0 

5.0 

-1.9 

0.051355  -0.011579  -0.005627 

0.005474 

0.036380 

0.000020 

0.0004497 

0-0112771 

0.943 

0.492 

-l.L 

11. 

2,0 

7.0 

-1.2 

0.076214  -0.016296  -0.007694 

0.006277 

0.035118 

-0.000947 

-0.0006761 

0.0146094 

0.950 

0.493 

12. 

4.0 

7.0 

—  3.4 

0.076074  -0.017715  -0.009071 

0. 005690 

0.031610 

-0.000283 

-0.0002257 

0.0162916 

0.944 

0,491 

-1.1 

13. 

4.0 

8.0 

-3.0 

0.086372  -0.017158  -0.007570 

0.005631 

0.037296 

-0.000624 

-0.0004516 

0.0155919 

0.950 

0.492 

14. 

4.0 

6.0 

-4.0 

0-064593  -0.015600  -0.008583 

0.005736 

0.034049 

-0.000275 

0.0000000 

0.0146797 

0.95D 

0.492 

15. 

4.0 

5.0 

-4.5 

0.050625  -0.012742  -0.007456 

0.005772 

0,036362 

0.000430 

0.0004470 

0.0123911 

0.944 

0.494 

-1.1 

16. 

4,0 

4.0 

-5,0 

0.046599  -0.013040  -Q. 006599 

0.005947 

0.033738 

0.000999 

0,0006805 

0.0128913 

0.942 

0.489 

-1.1 

17. 

4.0 

2.0 

-5.8 

0.028182  -0.011534  -0.004876 

0.005831 

0.032674 

0.001186 

0.0011342 

0.0119801 

0.943 

0.489 

-  .Q 

18. 

4.0 

0.0 

-6.4 

0.011544  -0.010247  -0.003813 

0,005781 

0.032772 

0.001215 

0.0013637 

0.0110375 

0.944 

0.489 

-  .6 

19, 

6.0 

0.0 

-8.6 

0.008460  -0.013235  -0.004009 

0.005886 

0.031466 

0.000893 

0.0011363 

0.0136210 

0.943 

0.489 

20. 

6.0 

2.0 

-7.9 

0.030758  -0.014543  -0.006390 

0.006517 

0.031249 

0.001047 

0.0009107 

0.0146009 

0.944 

0.489 

21. 

6.0 

4.0 

-7.0 

0.039885  -0.014295  -0.007371 

0.006391 

0.033900 

0.001454 

0,0009106 

0.0143426 

0.943 

0.489 

-  .U 

22. 

6.0 

5.0 

-6.5 

0.052430  -0.015486  -0.008258 

0.006240 

0.033543 

o.ooioai 

0.0006830 

0.0152159 

0.945 

0.489 

23. 

6.0 

6.0 

-6.0 

0.060495  -0.016417  -0.008561 

0,006366 

0.033640 

0.000989 

0.0006830 

0.0160568 

0.944 

0.489 

.U 

24. 

B.O 

2.0 

-9.9 

0.027558  -0.016400  -0.006503 

0.006469 

0.032069 

0.001354 

0.0011425 

0.0166249 

0.946 

0.488 

.2 

25. 

8.0 

1.0 

-10.4 

0.017816  -0.016220  -0.005715 

0.006563 

0.031191 

0.001334 

0.0011425 

0.0164700 

0.946 

0.486 

26. 

8.0 

0.0 

-10.8 

0.009641  -0.016465  -0.004516 

0.005866 

0.030  658 

0.000839 

0.0011445 

0.0167131 

0.946 

0.488 
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TIME  818.73 


Table  1-26.  Rotor  No.  3. 


TEST 

310.0 

RUN  24 

ALPHA 

ALPHA 

34  FT.  0012  ROTOR  V/OR  «  M 

WIND  AXES  COEFFICIENTS.  BASED  ON  ROTOR 

PT. 

THETA 

SHAFT 

CONTROL 

CLR  CXR 

CYR  CHX 

1. 

0.0 

0.0 

-1.0 

0,011358  -0.007943 

-0.001043  -0.000773 

2. 

D.O 

0.0 

-1  .2 

0.012140  -0.009380 

-0,001286  -0.000491 

3. 

0.0 

0.0 

-1.2 

0.014520  -0.010062 

-0.001343  -0.000403 

4. 

0.0 

0,0 

-1.3 

0.018777  -0.011240 

-0.001123  -0.001090 

5. 

0.0 

0.0 

-1.4 

0.018883  -0.011155 

-0.000991  -0.001193 

6. 

0.0 

2.0 

-0.6 

0.047906  -0.012696 

-0.003014  -0.000209 

7. 

0,0 

4.0 

-0.2 

0.069374  -0.015749 

-0.004502  -0.001548 

8. 

0.0 

6.0 

0.5 

0.087370  -0.019777 

-0.006727  -0.001764 

9. 

0,0 

6.0 

0.6 

0.089867  -0.018441 

-0.006787  -0.001161 

10. 

2.0 

6.0 

-1.7 

0.084591  -0.018434 

-0.007993  -0.000847 

11. 

2.0 

7.0 

-1.4 

0.099758  -0.022567 

-0.008670  -0.000755 

12. 

2.0 

5.0 

-2.3 

0.070154  -0.017612 

-0.007001  -0.000438 

13. 

2.0 

4.0 

-2.6 

0.059979  -0.015556 

-0.006349  0,000226 

14. 

2.0 

3.0 

-3.1 

0.047212  -0.012895 

-0.005277  0.000343 

15. 

2.0 

2.0 

-3.5 

0.035843  -0.012671 

-0.004838  -0.000072 

16. 

2.0 

1.0 

-3.7 

0.024251  -0.013024 

-0.003789  -0.000270 

17: 

2.0 

0.0 

-4.1 

0.013370  -0.012627 

-0.003006  -0.000077 

18. 

2.0 

-l.O 

-4.3 

0.004248  -0.012316 

-0.002103  -0.001297 

19. 

1.0 

0,0 

-3.0 

0.013696  -0-011292 

-0.002549  -0.000720 

20. 

1.0 

2.0 

-2.0 

0.042760  -0.012857 

-0.004154  0.000015 

21. 

1.0 

4,0 

-1,4 

0.069081  -0.015253 

-0.005233  -0.000571 

22. 

1.0 

6.0 

-0.8 

0.088362  -0.018668 

-0.007899  -0.000615 

23. 

3.0 

6.0 

-3.2 

0.076078  -0.018667 

-0.008400  -0.000724 

24. 

3.0 

7.0 

-2.7 

0.085803  -0.019579 

-0.008884  -0,000912 

25. 

4.0 

7.0 

-3.5 

0.092317  -0.022889 

-0.009389  -0.000479 

26. 

4.0 

6.0 

-4.3 

0.069839  -0.018768 

-0.008729  -0.000701 

27. 

4.0 

4.3 

-5.1 

0.050287  -0.016977 

-0.007666  0.000291 

28. 

4.0 

2.0 

-6.0 

0.033820  -0.014827 

-0.005848  -0.001510 

29. 

4.0 

O.Q 

-6.7 

0.009104  -0.015327 

-0,004345  -0.000063 

30. 

5.0 

0.0 

-7.9 

0.000770  -0.016904 

-0,005155  -0.000346 

31. 

6.0 

0.0 

-8,9 

0.001113  -0.018465 

-0.005240  -0.000418 

32. 

6.0 

2.0 

-8.3 

0.020529  -0.017801 

-0. 007167  -0.000402 

33. 

6.0 

1.3 

-8.8 

0.007938  -0.017515 

-0.005828  0.000100 

34. 

7.0 

0.0 

-10. 1 

-0,000393  -0.019516 

-0.005506  -0.000029 

35. 

3.0 

0.0 

-5.8 

0.006914  -0.013469 

-0.003994  0.000207 

For  the  following  data  point 
a^^  and/or  /  0°  1  -2° 

ALPHA 

PT.  THETA  SHAFT  a, 

■‘'S 
0 


H(1.0){90>  =  .52 


BLADE  AREA  AND  ROTOR  TIP  SPEED 


CHY 

CMZ 

CP 

CPO 

V/OR  M( 1.01 (90) 

Ai 

s 

0.032879 

0.001505 

0.0016873 

0.0090945 

0.933 

0.489 

-1.3 

0.046411 

0.001561 

0.0016927 

0.0110084 

0.994 

0.505 

-l,k 

0.057483 

0.001564 

0.0017077 

0.0121070 

1.034 

0.514 

“1.4 

0.076990 

0.001568 

0.0017319 

0.0140077 

1.093 

0.526 

-1.5 

0.076622 

0.001378 

0,0017483 

0.0139616 

1.096 

0.524 

-1.4 

0.075720 

0.001512 

3.0013017 

0.0151879 

1.099 

0,521 

“1. 8 

0.0T9923 

0.000512 

0.0005861 

0.0178105 

1.103 

0.525 

-2.0 

0.077742 

-0.000835 

-0.0005963 

0.0211573 

l.lll 

0,522 

“2.3 

0.074320 

-0.001243 

-0.0010755 

0.0186888 

1,096 

0.517 

-2.2 

0,070420 

-0.000611 

-0.0005982 

0.0192796 

1.090 

0.516 

-1.6 

0.069761 

-0.001661 

-0.0013166 

0.0230994 

1.095 

0.517 

-1.8 

0.070148 

0.000462 

0.0001197 

0.0192018 

1 . 092 

0.516 

“1-5 

0.071808 

0.000975 

0.0006004 

0.0175112 

1.094 

0.516 

— 1 . 4 

0.072380 

0.001444 

0.0008405 

0.0148672 

1.093 

0.515 

-1.2 

0.070665 

0.001605 

0.0013254 

0.0151535 

1.094 

0.515 

-1.2 

0.068807 

0.001760 

0.0015691 

0.0158153 

1.095 

0.515 

-1.1 

0,068954 

0.001739 

0.0015688 

0.0153719 

1.094 

0.514 

-l.i 

0.069510 

0.001656 

0  .0015689 

0.0150419 

1.094 

0.514 

0.068814 

0.001671 

0.0018131 

0-0141458 

1.093 

0.514 

-1.2 

0,070348 

0.001572 

0.0013294 

0.0153056 

1.091 

0-513 

-1.4 

0.071078 

0.000756 

0-0006043 

0.0171052 

1.091 

0.513 

-1.6 

0.070838 

-0.000651 

-0.0008489 

0.0193109 

1.092 

0.513 

-1.8 

0.069008 

-0.000217 

-0.0001213 

0.0200896 

1,092 

0.512 

-1.3 

0.069324 

-0.000373 

-0.0006074 

0.0205761 

1.093 

0.512 

-1.5 

0.067476 

-0.000467 

-0.0003651 

0.0244342 

1.095 

0.512 

-  .6 

0.069936 

0.000330 

-0.0001219 

0,0202955 

1.096 

0.512 

-  .7 

0.069084 

0.000791 

0.0006095 

0.0191405 

1.096 

0.512 

-1.0 

0.069234 

0.000743 

0.0008546 

0.0170308 

1.094 

0.511 

-  .7 

0.067295 

0.000912 

0,0010988 

0.0170618 

1.094 

0.511 

-  .  6 

0.067701 

0.000565 

0.0008545 

0.0193303 

1.093 

0.511 

-  .5 

0,068165 

0.000315 

0.0003663 

0.0205879 

1.094 

0.511 

-  .2 

0.066896 

0.000746 

0.0003669 

0.0198306 

1.094 

0.511 

-  .5 

0.067005 

0.000648 

0.0003674 

0.0195144 

1.093 

0.510 

0.068122 

0.000422 

-0.0001225 

0.0212060 

1.093 

0.510 

0.066448 

0.001608 

0,0013497 

0.0160974 

1.095 

0.510 

.7 

. . ,.44 
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Table  II  -  1,  Rotor  No.  1,  V/OR  =  .30,  M(1.0,  90)  *  ,79 

res @2® a. 6  rsn  3 


SHAffT  ASES  OeCEMCIENTSi  BilSEO  BSTOR  m.«OE  kRB&  AND  RiTOR  TIP  SPEED 
ALfHA  M.PM  A,  G  , 

PT.  '  SHAff  151  -CH  C¥r  CHX0  CSY  Cq  CP  CPQ  «/OR  N^AT  ^rip 


"  ■ -f.l . 

-ifr* 

Qwsrmiz  -S*0®W9l  -o.iwtiie 

oioosai?  -oiooi'oss 

0,002783 

1¥-I9S 

IToT^® 

.6 

14. 

1S« 

-S.g 

-as.® 

0i@B9>lSl  -®l,0QlB4i7  -0«SO161S 

0*000325  -@1001229 

0.003B37 

o.ooasia* 

O.0O£7%6S 

0.3®@ 

0.788 

.2 

16. 

16. 

-5,0 

-2113 

QiSiMM  -0*000381  “@*@02005 

0,0W378  @4000*75 

©.OOSIOB 

010048717 

@,0322472 

0,298 

0.790 

-  .1 

18. 

—-TfV 

. -iw.® 

lilllfW' -0*001101  -0.00O?.2»‘ 

0*0W24r  -0  i0SRt®72 

@,@03703  @¥@@34549 

0.-^S24@  ■ 

0.299 

■  #i7«7 

.8 

16. 

ia» 

“10,0 

-I5J.4 

QiOSliiS  -@*©0@99i7  -0,@®OS29 

0*000251  -@i0®13@8 

0.005246 

0.«@4958* 

0. 0017051 

0.300 

0.786 

.6 

18. 

19, 

--10,® 

“i2<.a 

04024094  -0.001158  -OiSOOiSl 

0*000289  “@,0OO®5i 

0,002*89 

0*0022614 

0.0015147 

0.298 

0.786 

.8 

14. 

■ . mr 

'  -fl»0 

Oisasigi  -0*0®IT73^  -0.000783 

Ovooeisi  -§ioOTS59 

@,®ar45.3 

Si0@122?l3 

O.OTIWBB^ 

0.297. 

0.789 

.8 

12. 

21, 

~1S,0 

-lf,2 

0*017623  -@,0®1«93  -0*000712 

0*000192  -iiOOOfM 

0,002637 

010023464 

0.M150S7 

0,299 

0.788 

.7 

16. 

22, 

-IS.® 

-19..  3 

Si  03.4915  -0* 00152®  -0*000311 

Q.0@@275  -®l@Oi@l« 

0.00*303 

Oj.0@4@0S3 

0.0016396 

0«  BHO 

0.788 

.9 

18. 

. ^Sl"' 

. =is.a' 

-2®;  9 

04051571-0^000917  -0.000577 

o.soTOTs  -oiomaio 

0.006022 

OfcSOSSfS*! 

@.@@17362 

@.3@0 

tf.786' 

.6 

20. 

24« 

“5.0 

-6*9 

810-30830  -0*001814  -0,000943 

0.000271  -aiSTOtas 

0.00201* 

o.ooissas 

0.0015376 

0.299 

0.788 

.7 

12. 

25. 

“S.i 

-S,6 

01012328  “0*001692  -O.0OOS49 

0,000205  -O,e@0B5« 

0,001466 

0,001353* 

3.0315223 

0.296 

@.79© 

.8 

10. 

-“■'■ib;- 

"  ■' . r.n  ■ 

~JZS 

0I0«@123- -0*001729  -0,001402 

0,000250  -@1000789 

0,001265 

0100113*4 

@,@015245 

0.299' 

'■@•,780 

.8 

10. 

21. 

0,0 

-2S.8 

0^059234  “0*001814  -0,001919 

0<.@00364  “0^001146 

0,001556 

@1,0013702 

0.0016352 

0,297 

0.791 

.7 

12. 

28. 

0,0 

-.4,5 

O»0?«I54  -0*001343  “0*@024i3 

0*00044®  -01001197 

0,002139 

0.0019386 

0.0018645 

0,299 

0.789 

0.0 

14. 

. . 29'T' 

■  ■  ‘0.0 

-614 

04094102  -0*000070  -0,00299? 

0.000429  -01001*02 

0.00316® 

010029558 

S.00228S6 

0,299 

0.789 

-  .3 

16. 

3@. 

0.0 

-0.3 

0i0l9S94  -0*001579  -04001315 

O!,SO0l9a  -01000589 

@,001205 

0.0@i082® 

0.OOI52S9 

0.297 

0.792 

.7 

8. 

31. 

4,0 

3*4 

Q.04-3@S3  “0.001536  -0*002352 

0.00045*  “01000721 

0,000413 

@i00S3*3l 

3.0015473 

0.297 

0.791 

.2 

8. 

32. 

. w:w  ■ 

SiS 

OiS'aifAI' -@*001489  -0*002753 

SlOOeSlS  -01000950 

S.S10322 

O'i  0002490 

0.0016790 

0.298 

0.789 

.1 

10. 

93. 

Q,2 

0*081097  -0*001252  -0.003299 

01000519  -6100124* 

0,000531 

0,000*407 

0,0019920 

0,298 

0.789 

-  .2 

12. 

34, 

4,0 

- 1*6 

Oi 096605  -0*000060  -0*003751 

04,000632  -01001163 

0,001210 

0*0010647 

0,0023855 

0.300 

0.786 

-  .5 

14. 

,45 
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TIME  73lil7 


Table  II  -  2.  Rotor  No.  1,  V/OR  =  .30,  M(1.0,  90)  =  .85 


— IE3.1  aaa .0  bum 


pj. 


AfcJBUHA. 

SSAFT 

— "*5  »& 


t, 

3. 

-k. 


AteuA 

coaiRot 

. 


CT 


SHAET  AXES  OOEPG^ClENTSi  SASEO  ON  R8T8R  BLADE  AREA  AiMD  ROfOR  TIP  SPEED 
. .  -CH 


CYR 


-5.0 
-5.0 
... — 5  niJD _ 


f . 

&  9. 


-8^7 

-ao.3 


-7,® 

-i,a«0 

rlHaflL 


-43.6 

—47.2 

-lS.fi 


-omajUiiafL -fl.Qoi  SO?  -aiBotaaip 
OiOASSaS  -0.001387  -OiOOlSlfl 
OiOBTifiS  -0.00082S  -fliOOlTAS 
_ ft*flidyi2ia  -01001^96 


9. 

11. 
it. 
— 13La~ 


“40,0 

-8,0 

...f-fe.fiL 


16. 

IS, 

~l&ja 


I?, 

IS. 

JLSjs. _ 

28< 
M. 

.  2i. 

33 « 
24, 
.15. 

46  9 

27, 

28, 


■s>7.0 

-1,0 

-=1^„ 

-7,0 

-1,0 

-3,© 

-3,0 


O.Q 

__OLsO 


-ia,6 

-15,0 

_-a3.»5... 


3.0 

a.jjf 

3.0 

a.o 

3,0 


-14.4 
—40 , 1 

.B..ii!Lj5 _ 

-7.2 

-7,2 

-1,4 

-a, 8 

—ASaA 
-6.5 
“7,7 
-2. '9 
-0.7 
0.8 
I* 2 
3.6 
—2.4 
-4«5 


81074357  -0.000189  -01001443 
04649438  -O.OS082®  -04000319 
aiSBflfiA  ^0.000470  .-a^afiOAPi 
0iS6I«89  -0.000049  -OiOO0599 
01675168  @.000S3S  -01060899 

-Mtifiisa _ 1,000541..  -mooifsa 

0iOi'l814  s.ooesat  -04001227 

04037638  -e,00;t364  -OiOOOSflO 
.-01.800895 

S4S01-SIS  -0,001232  -01000771 
04802451  -0,00147®  -04000864 
-0  40015117  1. -6.ijas  I  as  i 

-04015523  -ro.ooesaa  -04001444 

04077393  -0.000'32«  -04002054 

Q4S91997  O.S0046©  -04003254 

04096886  0.001739  -e&®e3494 

-il,.06l.2§f  -04.892227 
0IO736S8  -0,000946  -01003199 
01053896  -0,001218  -04002717 
.  04034776  -Q .00 12 IS  -01002469 
01016848  -0.001121  -01002354 
01089303  0.000259  -04003860 

04899910  0,002436  -04004146 


CMXB 

Q.aoassB 

0.00060$ 

0.00059® 

-a.awii5is.. 


0.00038B 

0.000211 

jBLJifliiiyi 


CRY 

-OiflimaM. 

-OiO0O!&3O 

1-0100SA15 


0.800303 

3.000255 

JLdlflOaM 


0.000240 

3.008365 

.oi..jiafta2a. 


0.000208 

6.000328 

fi.OJlflJSt 

S.000374 

0.000472 

8,000442 

0.000647 

0.000S68 

.0.09.0668 

0.000856 

0.000792 

0.OfiO7&6 

0,60073S 

0.0C0892 

0.000739 


-04000827 

-04000079 

-04000947 

-oiooosaa 

-04000133 
-04008176 
r-0i00S&S4 
-04 COOS 19 


-04000508 

-Oi€OOS66 

.r.eAilOMfifi. 

-efe00e&34 

-04000955 

-siomiaft . 

-04600624 

-@4 OflO&gO 

-04500922, 

-0,000413 

-04000404 

-O4SS0S21 

-04000812 

•“0480SS39 

“04600913 


A, 

CO 

CP 

»C 

v/m 

M.AT 

1 

6 

grip 

ft.gfl2a2i 

flj>0QI9000 

0.0015069 

a:.307 

a.fl4a 

1.0 

12. 

owooaaoi 

040026723 

0.0018161 

0i.3d2 

— 1 ,1 1 

0.840 

.7 

14. 

0,003799 

040036739 

0.0018091 

0.301 

01852 

.6 

16. 

0.0QS2ia 

Oa,  0050028 

a .0021308 

0.904 

a,.a4a 

.3 

18. 

0.005294 

040090:733 

0.0019787 

Ow3oa 

0.84i 

.5 

18. 

0,O@A874 

940046283 

0.0016069 

0>,3#2 

0.843 

1.0 

18. 

O.QOSOTfi 

fl  4  OflARP  I  iS 

#.  90si 

0i.a44 

.8 

18. 

0.003928 

04009608$ 

@.o#ifia4 

0:,3te 

0:.84® 

.8 

19. 

0.00596S 

@4@0g7$6@ 

®.@Si98»e 

Oi.3^ 

®i,847 

.6 

19. 

04.IM6.?4i39 

04,  ate 

O',  a4iii 

.3 

19, 

0.00S963 

’  OiOiSfBSAl 

O.S02O6S1 

. .  W» 

i,3^ 

@484$ 

.5 

19. 

0.,  002  680 

040025894 

8,0® 14714 

0i.30a 

0.i'4« 

.9 

14. 

O.QflUflAB 

04iSO174>32 

8.8014205 

(Si.4te 

1.1 

12 . 

0.031229 

04Wii493 

0.0013602 

0.303 

0.846 

,9 

10. 

0.001230 

040010714 

0,0014367 

8,304 

@a844 

1.0 

10. 

8.847 

1.0 

8. 

0, 001229 

64 00 1042 9 

Q.SS15516 

0>.3O2 

0,848 

.8 

6. 

Q, 003670 

040034991 

a.00i9K€ 

0,3©3 

0,846 

.5 

16. 

fl.,  005032 

040048308 

0.0033621 

ffl.aes 

.1 

18 . 

0.003244 

04 00 30821 

0,0022953 

o«3‘@a 

@.846 

.1 

16. 

0.004078 

@4§Q3t343 

e,®sas935 

Of,  304 

@.845 

-  .2 

17. 

e.OfiMftt.. 

..fesaiAMi.. 

-8.tMl.ia2jL. 

-.0,364 

0.843 

.8 

12. 

0.0009 16 

040008465 

0.0017912 

0,304 

0«845 

.3 

12. 

0. 000138 

040008247 

8.0016243 

@:,3@a 

S;.847 

.7 

10. 

0-,  000811 

040006969 

_9, 00 15270 

04,304 

0.844 

.8 

8. 

0. '00 1080 

a» 0009736 

0.0015603 

fl.aoB 

0,843 

.8 

6. 

0,001349 

0.0013870 

0,0021163 

0,303 

0,846 

-  .1 

14. 

0.003157 

040029625 

0,0030461 

0^302 

0.84S 

-  .2 

15. 

-46 


ROTOR  SCfiLE  DATA  *  eROGRAM  La2A30  *  8DOY  AXES  04/29/68  PAGE  9 

TIME  675.54 

Table  II  ~  3.  Rotor  No.  1,  V/OR  =  .30,  M(1.0,  90)  =  .95 


TEST  288.0  RUN  8 

SHAFT  AXES  CQEFEICIENTSi  BASED  SB  R8T0R  BLADE  AREA  AND  ROTOR  IIP  SPEED 


ALPHA 

ALPHA 

Q  .7 
srlp 

PT. 

SHAFT 

CORTROL 

CT  -CH  CYR 

CMXB  CMY 

CQ 

CP 

CPO 

V/OR 

Mi*  AT 

s 

1. 

-S.O 

-liB 

01069635  -0,002251  -0.00136S 

0,000386  -0,000400 

0.003022 

0,0928280 

0,0020170 

0.297 

0.952 

.5 

14. 

. .  2.  " 

■‘'■“S.O 

SiSSlfiAA  -0i.0in^335  -OiOOltSB 

0,000470  -diiMOAll 

0,002382 

01.0021827 

O.60i975B 

0.300 

0.953 

.7 

12. 

3. 

-S.O 

-9i2 

0.0S7850  -0,002053  -0.001843 

0,000441  -01000422 

0,004086 

0.0038730 

0.0023585 

0.300 

0,953 

.3 

16. 

-5,0 

-10.2 

Qj 075663  -O.OOiSSS  -0«G0226D 

0,000517  -04000431 

0,004747 

0,0045308 

0,0026049 

0,300 

0.951 

.1 

17. 

S.  ' 

-s.e 

-i0»i 

01014134  "0.001^60  ”0;.002S16 

0,000651  -OiOOOSOI 

0,005597 

01,0053803 

0,0028925 

0,^0 

0.^50 

0.0 

18. 

-iS.O 

~a3L3 

01040759  -0i.0®2174  -0,000656 

0.000346  -0*000534 

0,003781 

0,0034776 

0.0016744 

0.299 

0.952 

.9 

16. 

7, 

-i&.a 

0 

0i0S74&9  -0.001551  -O.OOOB08 

0*000332  -0*000608 

0.005327 

0,0050772 

0.0022950 

0.300 

0,952 

.6 

18. 

■'s. 

■  -10.0 

0^049790  -0.001896  ~0.00004l 

0,600333  -Oi 0065 33 

0.004586 

0.0043tl§ 

3.0021451 

o.iii: 

6^948 

.8 

17. 

9. 

-iS.O 

OiOOOaS  -0b^OO219O  “0,800505 

0*000331  -0*000407 

0,002778 

010025684 

0.0018567 

0.299 

0.948 

1.1 

16. 

iO. 

-IS.O 

@1Q'34I21  -0,001986  -0.000349 

0.000282  -04000436 

0,004405 

0.0041427 

©.0019783 

0.301 

0.948 

1.0 

18. 

'  ■■'■Ti;"' 

-n.e 

"'OlTOOTl^  -'OrSOlTAf  ”O,80O?S2 

o.0oo27i  -mamms 

0.003237 

0*0048732 

0.0019820 

■ffi'sw 

0.951 

1,0 

19. 

le. 

-If.O 

-M^S 

01023182  -@,002023  -0,000102 

O*@0Q24@  -@4006250 

0.003608 

0.0034500 

0.3019624 

0,299 

0.950 

1,2 

18. 

13. 

-21,1 

oieatTM  -o.@ei.i79  0,000119 

0,600155  -0,e@®3T4 

0,304324 

0,0041537 

0*001990® 

0,300 

0.950 

1.1 

19. 

. nv" 

'■  -w.e ' 

■■  SlOSgMT  -is,@OiBW  S.«fflE®I23 

OWOWISS  -ei'MWSOG 

0,005291 

0i.l@50920 

-  g;-j0r 

ir.«e 

1.0 

20. 

15. 

-IT.O 

-10»8 

sioasass  ~O*O02O7»  -o.ooo®®! 

OW0OQ196  "®40O«26« 

0,002117 

010026388 

0. @018826 

0,298 

0,949 

1.2 

17. 

Jl,&  * 

-o.o_ 

-1913 

0^067342  -Oi.002194  “0.O0OS29 

0,000397  -04000190 

0.002084 

0i,00£9419 

%8?S. 

0,948 

1.1 

16. 

TUI 

RUN . 9. 

- 

SHAFT  AXES  COEFFICIENTS^  BASED  SB  RSTSR  BLAOE  AREA  AND  ROTOR  TIP 

'SPiGD 

_,AL?M 

ALPHA 

9 

grip 

PT. 

SHAFT 

CONTROL 

CT  -CH  CVR 

CMXB  CMY 

cq 

CP 

CPO 

V/OR 

Mv^AT 

s 

2i  9 

"3.0 

-4  ill 

04028952  -g«O0346«  -0,001531 

0.@0047S  @4000361 

0.002032 

0.0018774 

3.6023919 

0.298 

0»M5 

.8 

11. 

"3,e 

“3«8 

a»0a*&9S  -0,002189  -0.001385 

©,000418  -0*@OT343 

0,001104 

0.0016829 

0,00i94J72 

0,300 

0.950 

.7 

10. 

3. 

”3.0 

”6,9 

01070831  -0*002140  -0.00226? 

0,000549  -04000610 

0.003362 

0*0031878 

0,0023283 

0.301 

0,949 

.3 

15, 

-a.o 

“7.7 

O.OfISai  -0,001662  “0.DO236S 

0*000510  -64000713 

0.003953 

0*0037550 

0,0025696 

0.300 

0-m 

.2 

16. 

. 5." 

~3.0 

-8,6 

0*085456  -0,001136  -0.002623 

0,00864?  -@4009952 

0,004694 

OL0045009 

0,00-29370 

6.299 

0.953 

.2 

17. 

6. 

""3»0 

-9.2 

0^890754  -0,000883  -0.003090 

©..SOOSOe  -6,000660 

0.005598 

0,fl053979 

0.003366S 

0.298 

0.955 

-  .1 

18, 

7. 

-5.0 

-9^8 

OiO'77378  -@,O0i8&«  -0,002283 

0*000504  "©,000709 

0.004798 

0,0045965 

0,0026670 

0,301 

0.952 

.1 

17. 

0  9 

-5.0 

-10»S 

0*085301  -0,001331  -0,002*91 

6*000331  "04000731 

0,005631 

0,OO53«S7 

8.0029917 

0,300 

0.953 

0.0 

18. 

9. 

2,0 

l»0 

0,051341  -0,002408  -0*002344 

0,000539  -01©00531 

0.001143 

0.0010242 

0.002071® 

0.298 

0,950 

.5 

10. 

10. 

2,0 

US 

0*0440.42  -0,S02S94  -0,002307 

0,000594  -0*000526 

0.001086 

0*0009865 

0.0020823 

.,9  •301 

0,95i 

.6 

9. 

X 1 « 

0.0 

-4^3 

01086392  -0,001176  -0,003119 

0*000563  -64000286 

0.003007 

0*0028442 

0,0028381 

0,302 

0.951 

.1 

15. 

12. 

0,0 

-S,2 

@4091*84  -@,000793  -0.003345 

O«OO0.71B  -010001  IB 

0,003139 

0*0036533 

0.0032455 

0.301 

6,954 

0.0 

16. 

;  13. 

0.0 

-S,9 

010972.28  -0,000299  -0,00325? 

0^000532  -01000233 

@.004«74 

010046408 

3.0040022 

0.300 

0,953 

-  .2 

17. 

5,0 

@4@«0912  -0.00270,7  -0,003105 

0.000729  -0*@©©933 

0.000222 

0*0001551 

0,0022705 

0,300 

0,947 

.3 

9. 

15. 

5,0 

3*4 

0*071398  -0,00262.7  -0,003332 

0.000771  -0*000441 

0.000302 

0*0002345 

0.0624855  . 

.  0,299 

D.9S0 

.3 

10. 

16. 

5.0 

1-7, 

04085S11  -0,001763  -0,003742 

0,000883  -04000579 

0.000810 

0,0907587 

0.6029783 

0.301 

0,951 

.1 

12. 

■'“■47 


ROTOR  SCALE  DATA  RRQGRAN  LA2430  *  BODY  AXES 


64/29/68 

TIME  6?g.54 


TESI  288.0  R|^  11 


Table  II  -  4.  Rotor  No.  1,  V/OR  =  .31,  M(1.0,  90)  =  1.0 


PT. 


ALPHA 

SHAFT 


AfaPHA 

CONTROL 


SHAFT  AKES  COEFFICIENTS^  8ASC0  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


CT 


-CH 


X  « 

-5.0 

-6,1 

0j032il@  -0*003176 

It  9 

—6.0 

-6.9 

0«0264W 

3, 

-6,0 

-7.2 

04035313  -0,00321« 

4. 

-6,0 

”74  9 

04045065  -0.003S37 

S. 

"  -1,® 

QI0S2963  -@.@0340® 

6  . 

-6.® 

-9»S 

SJ060676  ”0*003129 

7. 

”9.® 

-Mi.  8 

@4020967  -@,003295 

'8'. 

@4017063  -@,01325® 

9, 

~9,e 

-Sii® 

04046772  -0.003367 

L9  . 

”9,0 

Qiosssif  -g.oosiao 

ii'. 

-It,®' 

-mf ' 

0'4SI'2'@92  '-CiMISf 

ia. 

“I4i3 

OiOiOZat  ”0,603063 

13. 

-1£,9 

-IS.® 

Si®39a@3  -@,003169 

1.4  « 

~13.'2 

04013165  -e.«295S 

15, 

“9.® 

“9,9 

04S20i93  “0,003078 

X6  , 

—3  ,9 

”6*7 

04052571  “@,003395 

It, 

-3,6 

”4,7 

0*054079  -0,003759 

18, 

~6  .0 

-7.2 

04038040  -0,003705 

19, 

”6.0 

”7i7 

04046665  -0,e@3.77© 

20, 

-6.S 

-8.5 

Qsmm'BZ  -i',oe3T4S 

21  = 

-6.® 

“9.2 

0i062702  -0, @03550 

22, 

-9,8 

0404-7521  -0,003489 

23, 

-9,0 

-lUl 

01039102  -8,003564 

24. 

-9,® 

“10*4 

04029124  ”0,003*02 

25  , 

-9,0 

”9,8 

04022671  -0,003458 

26, 

”6,0 

-1,1 

04038148  “0.003726 

CYR 

-0.001152 

-0.001064 

-0.@®10?9 

-©.,^1303 

"9.001231 

-O.081S12 

-9.TO0692 

-0.09964® 

-0.009773 

-0.000870 

-6.9WS91 

-0*000534 

-0.090547 

“0.000576 

-0.090567 

-@.091710 

-0.001690 

-0.000981 

-0.991026 

-0.W1140 

-0..SO1423 

-0,000623 

-0.000481 

-0.090414 

”0.990338 

-0.009S72 


CNX8 

CRY 

CD 

CP 

Cpo 

V/dR 

Ml,  At 

"1 

s 

0*000419 

-0*000477 

0,002844 

0*6627214 

0,6027498 

0.309 

6.990 

.9 

01,000463 

-@*@00500 

@.@@2824 

@*@@26915 

@.6617274 

@,3i@9 

@.9ll9 

.9 

0*000393 

-OiOMS-W 

0,603193 

0.6630«47 

0,6328387 

0,368 

6,992 

.7 

0*000448 

-Si.@S©®20 

9,003599 

0.6634651 

0, @6291:19 

6,316 

@,989 

.6 

@.@@@365 

-@i@@a®94 

@,@@4167 

@*@@399S4 

0.0631173 

o.sw 

@‘.’§91 

,6 

0,000414 

-OIOMS02 

0,004693 

6.6644980 

8,0632202 

0,3i@ 

@,989 

.5 

0*0^37S 

-@,900669 

@,6@a39« 

6*0832531 

0.6027946 

6,3@'9 

@',990 

@(,@00338 

-OiSWtOt 

@,@@3935 

O'ifOatWS 

W.TSilili® 

.9 

0*000350 

-0i.®O@S44 

0.004603 

0.6044455 

@,@036483 

6,309 

6,  992 

.8 

@1,000419 

”01001114 

0,005301 

@*60589®® 

6*M3364'5 

O.SIO 

9.99’i 

@*00i34§ 

@,i@34@6 

mmssm- 

'  ^;sir 

©‘.’Ttfi' 

]  0 

0-000345 

”®i@OT696 

0.003990 

05,66381*7 

o.ooa'Tzf® 

@,309 

6,990 

1  n 

0*009345 

-OlTOOail 

6,0S4«S3 

6,0®4.5337 

O.e028'S84 

0,389 

0,993 

®*S@03iS 

0,002841 

Si,@025m 

0,0026151 

i'.'SSS 

@,990 

1  1 

0*000291 

”01000632 

0,002915 

0*0628093 

8,0027311 

0,307 

0,991 

■f  1 

0,009441 

”0iOT8713 

0.003043 

0*0629527 

0.0029403 

@','308 

■  0,991 

0,00048® 

-s.oosioa 

0, 0033 34 

04.0632226 

0,0032787 

0.304 

1,002 

4-6 

8*000386 

”@1900698 

0,693439 

016033327 

0,0631327 

0.364 

1,002 

0»O@®33? 

”@100076? 

0,003852 

@&8@372ia 

0.0032181 

0.365 

1,000 

O,®0O39t 

”0i0@0»32 

0.004407 

04,@i4Z6f7 

0,0034332 

o.sas 

1,002 

@*@@@584 

“01000491 

0.00*931 

0,0646917 

0, §034593 

0,305 

l,@60 

JZ. 

0.000312 

“0,0006 64 

0,004®14 

0,0645979 

0,0033135 

0,304 

1,002 

_6 

0,006290 

-01900699 

0.0041 SO 

0,0040509 

0,0031449 

9,364 

l.OTZ 

0,000238 

"0 1000542 

0,003525 

0,6034077 

0. 0029777 

0,365 

0,999 

0^000198 

-0*000567 

0.003342 

9*0030505 

0,002976.7 

0.304 

1,600 

0,000320 

“S'*  000587 

0,003302 

04.8633902 

0.0031924 

0.303‘ 

1.004  ' 

.7 

grip 

12. 

12. 

13. 

14. 

15.  ' 

16.  : 

14. 

15. 

16. 
17. 

15.  " 

16. 
17. 
14. 

13. 

13. 

13. 

13. 

14. 

15. 

16. 

16. 

15. 

14. 

13. 

13. 


. 48 


ROtfOR  SCALE  DATA  *  PROBRttM  LAKAsb  A  BCOY  AK£3  .  . .  04/Z9/A6  PA6B  7 

TIME  73lil7 


Table  II  -  5.  Rotor  No.  1,  V/OR  =  ,35,  M(1.0,  90)  =  .85 

JESI  28B»Q  .ftiUl . 4 _ _ _ _ 


— -iliiJMA 

.  AUJIA 

PT, 

S0AET 

COMlROt  CT  -CH 

1. 

-5.0 

-JLiS 

JLkOllSDS  'tO  .001544 

t. 

-5,3 

-a.i 

04007661  -0.001563 

3, 

-S.0 

“ii.e 

040.56915  -9.000B38 

4* 

-5.0 

-  -13.0 

04672820  Q.sMfl211 

5. 

—5  «0 

“14,.5 

84083@82  6.601663 

&  a 

-ia.» 

-14,7 

040a@S57  -0.00166® 

_ 1^.. 

— 10.,0  —16«.3 

04046467  '^O.OOIQTR 

9. 

-io.o 

-11.8 

84061176  -o.oooaes 

9. 

-12.0 

a.2 

04820125  rS,6@|a98 

I:£l* 

”12.0 

-17.1 

04035863  -0.001846 

ii. 

-12,® 

-19.2 

04849392  -,6.8Cm'52i 

» 

-15,0 

-19.9 

84821115  -S.OOIEM 

13. 

-as.8 

-21,4 

_ ii(l34«69  tO. 00 13 59 

X.^  9 

“25,0 

-18.4 

84305168  -0,802129 

l'«. 

-aa.o 

-3,4.5 

04002839  -»e. 001 973 

16. 

.  0^.. 

-5,4 

04067*80  -3.0311392 

If, 

o.c 

-7.S 

04Q€283a  o.eoosai 

i'8« 

6,3 

-9.g 

0.091155  0,082701 

19, 

8.0 

-3,9 

@4050050  -fO.ooa^giS 

20, 

2,0 

04061946  -@,S0O66S 

21. 

2,0 

-3,0 

G 4869600  -0.008401 

ll^'d  9 

2.0 

-6,'l 

0 4089842  @.001772 

23. 

2.8 

-0.8 

04044097  -0.930959 

S.4. 

-5.0 

-7,8 

SHA6T  A»BS  GQEFBIC lENTS^  BASED  0N  fiBtOft  BLADE  AREA  AWO  ROTOR  TIP  SPEED 

CMXe  ’ 


CYR 


•a i 9005 8 9 


AijiaajjiT 

“OjOSOIS? 

OlOOOOtl 

...Miemui. 

-OiOoeiTa 

iiOQoeai 


04000293 

-JtS0257@ 

-01003145 


-04004242 

-04002653 


CRY 


~aA,Q0fl4:§4 


0.000241  -01060594 
0.000344  -0.030686 
JMIMIM  .rSMfitas&l 
0.000241  -@4000170 
6.03016i  -04003548 

а, *MiU7a-. -.ai.C!Maa3L. 

б. CI@0l.3i  -OlOOOgrsi 
0.000155  -04000968 
.©jdMSIM, ,  rfiiaOMf  i . 
8.00018S  -@4630652 
O.OOOiat  -01600976 

0.060088  -@1606236 
0. 996026  -0iS@B6S2 

fl.OOQSSi  ~@40@O@61 
8. 0005?*  -04036125 

0.06083*  -04000*13 
0.800708  -04600844 
0.000748  -@4601225 
0.680675  -bieoes9a 


e  . 

c@ 

CP 

CPO 

V/8R 

M..AT 

1 

s 

grip 

ffl.eaiflflfl 

0i.(Bm  18863 

0^H45IL 

.7 

12, 

3,331353 

0«3@13124 

0.0018195 

0,366 

0,849 

1.1 

10. 

3.333659 

Si.0035B42 

0.O@t9a«5 

0.366 

0.848 

.9 

16. 

■fl.gQASSSL 

64Q04BAO5 

0.0022280 

o.3«n 

.5 

18. 

0.336436 

@40061098 

0.0027458 

©.347 

0^843 

.3 

20, 

@,@@3991 

@49929696 

0,0018416 

0,347 

©,849 

1.1 

16. 

a,fiM52ja_ 

.  ._ft,a@s89a-2 

19.96a 

1.0 

18. 

0W336O99 

@4035^742 

0.00214-18 

@.3U 

@,'350 

.8 

20. 

0.;@3259® 

@40925652 

@,0017282 

@.347 

0t,843 

1.1 

16. 

O.flaiTMB 

a.  RAM 

1.1 

18. 

e. @35638 

@4.  MS  540  7 

@,0020063 

a,3ft» 

©-,850 

.9 

20. 

3,333186 

@40031337 

a.  a§  1*3:18 

@,850 

1.1 

18. 

1.0 

20. 

8,001593 

OlSSlSfOT 

o.isiiatA 

0,849 

1.1 

16. 

fl.0fia29 

Hi.  @011324 

0,SS16»4 

@,3W 

0^,849 

1.2 

14, 

-JLM^ 

.6 

14. 

0,003168 

040028951 

0,0022445 

0,346 

Os,  849 

.2 

16. 

0.00488& 

e&0946932 

e,e0330l4 

@:»346 

0.849 

.1 

18. 

Jkfl41.6at,. 

0,0015132 

a,3%6 

ti  .  848 

.7 

12 . 

0,061246 

0J.OO31312 

0,0018499 

@,346 

0,849 

.5 

12. 

0.O«1424i 

04M13I74 

0,0019719 

0,3« 

0*847 

.3 

14. 

0.00309S 

940029179 

...A*,ie284!r6._ 

-0,346 

-AjSSO^ 

0.0 

16. 

8.0S1O64 

@.,0009221 

0.0016651 

0,347 

0.847 

.7 

10. 

.3.003391 

8 , 0OO0@9O>^  AA  A4®  «.4^)SA2f  7 , 07s 

0,219 

„_49 
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Table  IT  -  6.  Rotor  No.  1,  V/OR  =  .35,  M(1.0,  90)  =  .95 


fESI  288.6  RBN  16 


SHAPT  AXES  COEEPIClENTSi  BASED  BN  88TfiR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


ALPHA 

Atews, 

A 

9  , 
grip 

PT, 

SHAFT 

C0NJR8L 

OT  -CH  CYR 

CMXB  CMY 

C« 

CP 

CPO 

V/OR 

N),AT 

s 

1. 

-10.0 

-10,3 

-01000006  -6.000000  0.000060 

0.006000  -OiOOOOOO 

0.000000 

0*0011350 

0.0011350 

0.000 

0.713 

.5 

6. 

2. 

-10. 0 

-10.3 

OiOOOOOO  -0.000600  O.OQOOOO 

04000006  -04QQ0000 

0.0^000 

0.9010218 

0.0010218 

0.090 

0,714 

.5 

8. 

3. 

-lO.O 

-iO.-3 

OiOi^OO  -0.000600  0.000000 

0,000000  -01060000 

0.000000 

0»99 11444 

0.0011444 

0,090 

0.714 

.5 

10. 

4, 

-lO.O 

-10»2 

QiOiOOOO  -0.060000  0.000060 

0,0(^000  -&&660000 

0.000000 

0,9017237 
0. 9925315 

0.0017257 

0.090 

0.715 

.3 

12. 

S- 

-1S.6 

-10,3 

oVoi^oi  0.060^0  o.mdooo 

o.ooeooi  -OlOGoooo 

0.000000 

0.002S385 

9,000 

6.717 

0.0 

14. 

8. 

-10.0 

~10i4 

OiOiC^OO  0.006000  0.000000 

-O.OOOOQi  -OlOmiQOO 

0.000000 

0.0938112 

0.0038112 

0,000 

0.716 

0.0 

16. 

?« 

-12.0 

-13,2 

0,023820  -0.003052  -0.000972 

0,000545  -O.OOOSBB 

0.003366 

0.0030851 

9.0023583 

0,350 

0. 946 

1.2 

16. 

-.12.0 

— ISiS 

0,040484  “0.002877  -0.600893 

0,000490  -0,000704 

0.004907 

0*9945926 

0.0025190 

0,351 

0,948 

1.1 

18. 

9. 

—12.9 

-17i.2 

0^046882  -Oi.002670  -6.000888 

Mm»5m  -01000766 

0.005339 

0*0052292 

0.0025921 

0.3S2 

0.946 

1.2 

19. 

16. 

-IS. 6 

— 1-7»S 

0ia9«a9«  -04002971  -0.001054 

0,000502  -61000364 

0*9929440 

9.0022918 

0,350 

0.948 

l.A 

16. 

il. 

-iS.O 

-19,1 

QiS24i7S  -6»@02999  -0.001042 

©i^ecmsis  -Oi^562 

0.004972 

0.9936510 

9.0023164 

0,351 

0.948 

1.4 

18. 

12. 

J.S  ©Cl 

-1913 

0*031215  -®,®02a66  •6.066819 

0.006581  -0,000542 

0.004729 

0.9943396 

0,9024607 

9.352 

0,946 

1.4 

19. 

13. 

-IS.® 

~M42 

01637893  -0.002753  -0.006720 

0.006449  -0,606621 

@.005549 

@)>0@5i423 

0.0025442 

0,353 

0.942 

1.4 

20. 

14. 

-12.0 

-13,J 

Sl.0if399  ”0,002961  -0,001049 

0.00052S  -O.OOOSOI 

0.002074 

9.9018646 

0.6023229 

0.351 

0,«W9 

1.4 

14. 

IS. 

-10.0 

-ISi.® 

OiOliaiO  ”6l.®e2132  -0.000*48 

@.000443  -61(^0439 

0.002580 

@.0@23'6S9 

o.902a69a 

0.352 

0.944 

1.2 

14. 

17. 

-5.0 

-9,7 
.  -JU5 

0*0S2M2  -0.003054  -0,001729 
OiOMM4  -64i62177  -0.602254 

0.000490  -0,000677 
a.060'47«  -l,OOOBl0 

0.004186 

0,006597 

0.0036612 

oiioss'iW 

0.902759* 

9,9033419 

0.352 

6,350 

@,94S 

6.949 

.8 

.5 

16. 

18. 

18. 

-2.0 

-5,9 

OiOiasii  -®.@02«88  -O.0O2361 

0,600671  -0,000803 

0. @02926 

0*0027114 

0.0027041 

0,351 

0.947 

.6 

14. 

19. 

-2.0 

-7»S 

0*0.79227  -0.002480  -0.00307© 

0.000718  -0,000705 

0,003997 

0.0037632 

O.0S32SO4 

0,352 

0,945 

.3 

16. 

25. 

-1.5 

-4,4 

0*e4il44  -0.002928  -O.OOlOBl 

0.0OO674  “6,006553 

0*002331 

0*9021314 

O; 0024768 

6.351 

B'.947 

.9 

12. 

21. 

0.0 

-2i.6 

0i®5i«89  -0.003087  -0.002742 

O.9O0T06  -0*000630 

0.002012 

0*0018369 

0. ©026923 

0,351 

'  0.945 

.6 

12. 

22. 

-4®S 

04073448  -6.002851  -0.003250 

0,000789  -0.000338 

0.002670 

0*0024273 

0.0030913 

0.351 

0.948 

.5 

14. 

23. 

i.i 

— 

6I.0M363  -04001686  -0.003768 

6.O0O77S  -6,006327 

0. 00^905 

0.i93&6'7« 

0,0037513 

Q,3B3 

0,943 

.2 

16. 

.  -ISlf 

2sa.6 

nm  9 

SHAFT  AXES  COEFFICIENTS*  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP 

SPEED 

ALPHA 

ALPHA 

"^1 

s 

e 

RT. 

SHAFT 

control 

CT  -CH  CYR 

CNX8  CMY 

CQ 

CP 

CPO 

V/OR 

M.AT 

glTXp 

17. 

-5,0 

-6.7 

0,030990  -0.003010  -0.001281 

0.00044?  -0,000600 

0,002491 

0*0023506 

0.0023903 

0.350 

0.952 

1.0 

12. 

10. 

-S.O 

-7,3 

0iO39Ol3  “0.003021  -©.Q0l43e 

0,000508  -0,000629 

0. 002808 

0.00265*2 

0.0024101 

0.350 

0.952 

.9 

13. 

19. 

-5.0 

-8.0 

0*047627  -Oi.00318.7  -0.001703 

0.000538  -0*000724 

0.003166 

0*9030121 

0.0025194 

0,350 

0.953 

.7 

14. 

20. 

-5.0 

-!8,8 

04054705  -0,003040  -0.001519 

0.000455  “0iO0O#79 

0,003612 

0.0034247 

0,0026168 

0,350 

0,952 

1.0 

15. 

21. 

”7.0 

“9.5 

0.035690  -6.002968  -0.001157 

0.000523  -0*000782 

0.003117 

0*0029789 

O.O024O2S 

0,350 

0.95Ji 

1.0 

14. 

22. 

-7.0 

“11, € 

0*052246  -0,002921  -0,001222 

0.000432  -0*000798 

0.004227 

0*0040282 

0.0026320 

0.351 

0.952 

.8 

16, 

23. 

-7.0 

-12,7 

04067551  -0.002480  -0.001482 

6.000428  -0,000935 

0.005520 

0.0953056 

0,0029793 

0.351 

9,951 

.1 

18. 

24. 

-7.0 

“t8a  3 

0,018020  -0.002863  -0.000932 

0.00039S  -0*000616 

0,002250 

0.0021117 

0.0022*57 

0.349 

.  6;  949' 

1.0 

12. 

25. 

-7.0 

-7,5 

0*009392  -0,002531  -0.000894 

0.000370  -0,000481 

0.001961 

0. 0018379 

0.00231X7 

0.351 

0,949 

1.1 

11. 

26. 

-10.0 

“13  iS 

0*034486  -0.002088  -0,000529 

0.000462  -0,000585 

0,003825 

0*0036614 

0.0024824 

0.360 

0.955 

.9 

16. 

27. 

-10.® 

-i4il 

04042095  -S.O02767  -0.OOO576 

0,000380  -6*000670 

8.004479 

0.0042771 

0.0@2S4S4 

0.352 

6.952 

.9 

17. 

2B  « 

“10.0 

-1S5.0 

SiS49468  -0.002544  -0,000493 

0.000261  -0*000690 

0.8Q5164 

0.0049765 

0,0026772 

0,352 

0.952 

1.0 

18. 

29. 

-10, S 

-15,6 

04059010  -0.002564  -0.000939 

0,000319  -0*000684 

0.006120 

0,00586*1 

0.0029206 

0,352 

0.953 

.8 

19. 

RQTOft  SCALE  DATA  *  PR06RAH  LA2430  *  BODY  AXES 


m/i9/6&  PA6U9 
TIME  675,54 


Table  II  -  7.  Rotor  No.  1,  V/OR  =  .35,  M(1.0,  90)  =  1.00 


TESf  288.0  RUN  12 

SHAFT  ARES  CQEFFlClENf Si  BASED  BN  RBTDR  BLADE  AREA  AND  RBTOR  TIP  SPEED 


ET. 

ALPHA 

SHAFT 

ALPHA 

CeNjROL 

Cl  -CH  CYR 

CMX8  CMY 

CO 

CP 

CPO 

V/OR 

Mi,AT 

^1 

s 

0  . 
grip 

1, 

-9,® 

-Sl,t 

04033642  -0,004396  -0,000727 

0,0OO44S  -0.001077 

0.004197 

0. @039405 

0.003Sa07 

0.353 

0.996 

1.1 

15. 

2,  ' 

-9.0 

-11,9 

04024986  -0.804773  -0.000705 

0,000682  -®i001S59 

0.003368 

0.0034541 

0.0036952 

0.3S8 

i:«i3 

1.1 

14. 

3. 

-9,0 

-12,2 

0*041820  -0.004980  -0.000843 

0.000777  -0i001649 

0.005086 

040046901 

0.0040024 

0.352 

0.998 

.9 

16. 

4, 

-9,0 

“1310 

0*049182  -0.005064  -0,001037 

0,000751  -0*001827 

0.009784 

0i.0QS2669 

0.0041622 

0.350 

1.002 

.7 

17. 

. 5V  ' 

"9.f” 

-  -im.®' 

S1.0X7%M  -O,084S2S  -0,000718 

0.000571  -01001351 

O.0{B366 

0,0030550 

0.0036407 

0.349 

1.003 

1.2 

13.  ' 

^  « 

-9,0 

-9^,9 

0*008494  -0*004109  -0.000649 

0.000440  -0,000928 

0.002913 

010026392 

0.0035910 

0.351 

1.003 

1.2 

12. 

7, 

“11.0 

-141.6 

0&9I47&4  -0,004448  -0.000556 

0,000527  -OiO0iO7O 

0,004263 

0ii0®392'a3 

0.0036021 

3.350 

1,002 

1,2 

16. 

8, 

-IIVS . 

-mj' 

01032638  “6,004489  -0,0W8O9 

0*,@ie616  -OiSOSlTl 

0.004998 

Sloe  463, r« 

■  0.0157264 

r.safr 

"t.TlJ 

1.0 

17. 

9. 

-If.® 

“14,® 

Oi 016027  -0*004135  -0,000522 

0,000408  -0  *,000835 

0.003578 

0,@033202 

0. §034907 

0.349 

1.062 

1.0 

15. 

10.. 

-12,0 

0*009816  -0,804027  -0,000706 

0,000509  -0*000667 

0.002956 

0,0®27449 

0.0034045 

i.3Sl 

i.oil 

1.4 

14. 

IT,  ' 

-If  .0 

-ff,S 

ii®i2i4S  -§.663730  -0,000578 

O*,0W430  -SiOWSSI 

0.001436 

a.W34¥94 

1.2 

13. 

12. 

-15.® 

“17.,l 

«*8®997i  -0*004107  -0.000536 

0.000398  -0*000468 

8.003281 

0*. 00 3®  2 16 

0.0035011 

0,3S1 

i.OOS 

1.2 

16. 

13. 

-15  .© 

~i7i,7 

Oi0279lS  -0,®@M43  -0,000664 

0,000481  -®i®0©64.3 

0.004100 

@l«@3?i67 

0,0035061 

0.350 

l.OOS 

1.1 

17. 

14. 

-ts.o . 

O^OaSiW  -0.W43S7  -o.wssss 

0.000574  -01000016 

0.004959 

0.0046215 

0,0036841 

0.'3wr' 

~S.999' 

1.1 

18.  ~ 

15, 

-IS,© 

-16,* 

01002120  -0.003941  -S,O0S69l 

0.000375  -OiS00352 

0.302600 

0,0024016 

O.0O3545S 

0.351 

l.OOl 

1.4 

15. 

16. 

“12.0 

“16*0 

Si03iW7  -0s.©043S9  -0.0005‘OT 

0»O@055i  -0*001069 

8,005705 

0,0054239 

0.0039863 

0.352 

1.0S2 

1.0 

17.7 

17,  ■ 

-13  .S’ 

-I'sii 

0*017929  -0,804153  -0,000693 

@,S®062S  -0*001030 

0,005754 

0,0054200 

0,0039164 

0.352 

I. "000 

1.0 

18. 

IB  © 

-lA.® 

-17*8 

0* 030306  -0,004296  -0.OOS471 

0,090436  “0*000891 

0.005199 

0,0048459 

0.  @036.754 

0,351 

1.083 

1.0 

18. 

19, 

-6.0 

-8,1 

0*041601  “0,004*0®  -0.001239 

9.090659  -§*001047 

0.004076 

0,0038953 

0.6038879 

0,352 

0.999 

.9 

14. 

2D, 

-fi'.U 

-119 

0*051061  -0,004898  -0.601388 

9.000611  -91001171 

0.004693 

0.0044717 

0;0S41339 

@.352 

l.OTO’ 

.8 

15, 

^  1.  9 

-6.0 

-9i.J 

0SOS9SO6  -®!,0®5S12  -0.001691 

O,0SS66S  -0*001116 

0.005373 

0*0050797 

0.0044094 

0.353 

1.006 

.6 

16. 

22, 

-6.0 

-Ti.* 

0*035420  -0.004889  -0,001114 

0,000511  -0*000943 

0,003699 

0*0035176 

0,0037708 

@,3Sl 

l.OOl 

.9 

13, 

23.  ' 

-s.e 

-6*7 

0*Q268eS  -0,004363  -0,001070 

0,000491  -0i®®089® 

0.003905 

01,0031456 

S. 0036451 

0.3*51 

D.999 

1.0 

12. 

24, 

-6.0 

-6,2 

0iO17871  -Oj.004042  -0,000954 

0.000473  -0*000889 

0.003001 

0*0028604 

0.003S936 

0.351 

1.002 

1.0 

11. 

25, 

-s,o 

-6,0 

0*859267  -0,004982  -0,002166 

0,000752  -0*001310 

0.004046 

0*0037743 

0.0041984 

0,351 

1.002 

.7 

14. 

26. 

-3,0 

-Si'S 

0*057395  -05.005030  -0,002150 

0,000:725  -01001221 

0.004*46 

010043512 

0.0045747 

0.3SI 

1.001 

.5 

15. 

27. 

-3,0 

-Sil 

0*050728  -0,004992  -O.0Q2049 

O.OSOaOl  -04.001306 

0,003638 

0*0034094 

0,0040569 

0.351 

l.OOl 

.6 

13. 

2S. 

“4,3 

0*043871  -0,004964  -0,001780 

0,000710  -siiOiias 

0,003330 

0*003136.7 

0. 0039571 

0.352 

l.OOl 

.7 

12. 

29. 

-3.0 

-3.7 

01034331  -0,004881  -0.001442 

04000634  -0100117® 

0,003129 

0*002871:1 

0.0038061 

0.352 

l.OOl 

.8 

11. 

™51 
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Table  II  -  8.  Rotor  No.  1,  V/OR  =  .35,  M(1.0,  90)  =  1.02 

IffiC  2f.8.0  RMN  A5 

SHAFT  AXES  COEFFICIENTS t  BASED  68  RQTOR  BLADE  AREA  A8D  RSTOR  TIP  SPEED 


RT. 

ALPHA 

SHAFT 

AEPHA 

COyfROL 

OT  -GH  CYR 

CMXS  CMY 

CQ 

OP 

CPQ 

V/OR 

Mi»AT 

8 

9 

grip 

1. 

-12.0 

-15.4 

0*033056  -0.004485  -0,000149 

Oi.00O3a3  -0L000636 

0.005083 

040048940 

0.6039453 

0.352 

1.017 

1.1 

17. 

2. 

-12.0 

-as. 2 

01033332  -0.004570  -0.000254 

0.000390  -01000565 

6.005255 

0.0050280 

0.0041001 

0.350 

1,024 

1.0 

17. 

3. 

-12.0 

-24i4 

0*03690®  -0.004678  -0.000078 

0,000339  -0*000575 

0.004606 

0*0044401 

0.0040337 

0.351 

1.022 

1.1 

16. 

“12,0 

—  X'c3fe£» 

Q«.0£i599  -0*004622  -0.000094 

0*000339  -01000619 

6.003905 

0,0037679 

0.0039728 

0.350 

1.020 

1.2 

15. 

5  « 

-12.0 

-I2!.8 

diOiiia?  -1.004557  -0,^0037 

0*00026®  -04000679 

0.003371 

0.0032532 

0.0039835 

0,352 

1.020 

1.2 

14. 

&  • 

-9,0 

-lOi.2 

01027143  -®«004‘®35  -0.000209 

0.000275  -04000641 

0.904073 

0,0039589 

0.SO40952 

0.352 

1.022 

1.1 

14. 

7. 

~9»6 

01019162  -0.004679  -0.000113 

0.090285  -04000752 

0.003633 

0,0935342 

0,0040719 

0.351 

1.923 

1.0 

13. 

8. 

-9,0 

-aifej 

0.034598  -O.OOAaisT  -0,000228 

0.000340  -@.000508 

0.604621 

9 ,0044838 

9.0041728 

0.3S2 

1.020 

.9 

15. 

9. 

-9.0 

“ItH 

Sl9«a49  -S. 004861  ~O*®091®2 

@,000254  -04STOS92 

0,065315 

0,0051267 

0.0043174 

0.3S2 

1.022 

.8 

16. 

10. 

-15.0 

—16  s.  7 

01010923  -0,064573  O.S00151 

0*00023®  -04000492 

0.003636 

0.0034880 

0.0040354 

0.3S@ 

1.014 

1.4 

16. 

1.  jL  9 

-15.0 

-ils.* 

oidaMda  -d.owaiB  ©.oototo 

0,000332  -0.000460 

0.004398 

0.0642214 

O.SO402S8 

0.350 

1.024 

1.2 

17. 

12. 

-15.9 

-la.a 

040a6®-59  -0.0O4S43  Q. 000275 

O,O0S24S  -04000405 

S. 005085 

0*0048822 

0.QS4O08S 

0.351 

1.922 

1.1 

18. 

13. 

-16.« 

0*031338  -0.003268  0,000278 

0.000972  -04000686 

0.305858 

0,0856354 

0.6042210 

0.351 

1.024 

1.0 

18.8 

a 

—13.0 

-15i.9 

01028705  -O,004S89  -0,000060 

0,000342  -0*000390 

0.005053 

0*0048362 

0. @040849 

0.359 

1.023 

1.1 

17. 

ROTOR  SCALE  OATA  «  BRQfiRAH  LA2A30  *  BODV  AXES  dV/Zf/SW'P^fT 

TIME  679. S4 

Table  II  -  9 .  Rotor  Ko.  1,  V/OR  =  .40,  M(1.0,  90)  ■=  .85 

rE$®_2i8.a  Rt^M  1 


SHAFT  AXES  O^FFTCIENTSi  BASED  BM  ROTBR  BLADE  AREB  AND  R®TOR  TIP  SPEED 
ALfHA  ALPBA  e  , 

RT.  '  SfiAFl  CSSJROL  CT  -CH  CVR  CNXB  CXY  CQ  €P  CPO  ¥/0R  r,At  s 


1. 

-A. a 

-43j.2 

01876655  -®-Q®2®6.T 

-Oi. 002099 

S..90087S  -0*001161 

0.004945 

0*0046621 

0.0031566 

0.401 

0.849 

,7 

18. 

T. 

-I.TT'" 

'■  -ir.T'  ■ 

‘■i8aaum-0;e'or57E 

-0.1^2909 

O.i^TSi  -@4001344 

0.005164 

0*1054  6'07 

O.IOIMTO 

0.396 

■0.153 

.  6 

19 . 

3. 

-A.O 

04015539  -e.0a®962 

-0.003106 

04000824  -04601309 

0.006619 

0.0663372 

0.0039386 

0.398 

0.150 

-1.2 

20. 

-A«e 

-li,3 

-oioiiise  -o.a®i9aA 

-OiOOlBlT 

MmasQ  -04001150 

0.001290 

@*0012329 

0.0020493 

0.399 

0,049 

1.1 

8. 

s. 

-t;¥ 

'•■■-is'a 

'9ifii5i3  -a.oeiiiss 

002679 

0.000790  -0*000340 

0.001924 

o*e«a3^ 

0,0031776 

0.796 

■@,153 

.8 

12. 

6. 

-I.S 

-SkS 

01027225  ”@i.0S2A23 

-04002198 

@4000810  -0*000144 

6.801569 

0*0014878 

0.0020319 

0,3« 

O.048 

1.0 

10. 

7, 

-»§«a 

•*23.0 

OlilSBSa  -0*.002127 

-O.CHJMae 

0.006570  “@.060159 

0,001432 

0.0012590 

0.0919500 

fe«4@0 

@,@47 

1.1 

8. 

@4 

■■ 

“IVOiOWS  -KWIS5I 

■-0'.'W3SI3 

0.0^98  -01-0TO7ig 

0,004154 

®.0@399W' 

■  ■©.OTlIWf ' 

■  ISTSW" 

.6 

17. 

9. 

-2.0 

-ULO 

«iss4i94 

-e.®)37fi2 

0.000814  -0*060697 

0.004991 

0»0@4i72@l 

0.0034531 

0.398 

0.851 

.3 

18. 

IS. 

-7.6 

01@S3B5i  -O.SaiiSA 

-®.0®633§ 

O.OOSBSe  -9*660698 

0.003334 

0*0031161 

0,M3a6a4 

0.399 

0.043 

.3 

16. 

'■'h:;;' . . 

®,a 

•'  =?».« . 

■■1SOS1B39  .-■@»SS0399 

~0.OT6’62S 

®.e0OB41  -0*000786 

0.004182 ‘ 

r.s0398rre 

0,0036971' 

0."3'fS 

@.1W 

.2 

17. 

w. 

a.s 

-fL® 

01092076  6.000599 

”0.004998 

0.0610 IS  -04000711 

0.005188 

0*0049452 

@.@042123 

0.39S 

0.849 

0.0 

18. 

3,3. 

O.Q 

iiftiissa  -O.O02S81 

-0. 004007 

0.000971  -6*600722 

0.002217 

0.602  05-22 

0.0027609 

0.398 

3.349 

.5 

14. 

_ I£S!L 

_ 5. 

SHAET  ARBS  CQEFS^C IEN794  BASED  8N  RBTBR  BLADE  AREA  AM  ROTOR  TIP  SPEED 


ALPHA 

ALPHA 

■ 

^1 

s 

9  , 

grip  - 

P7. 

SiAFT 

COMTHOE 

CT  -£H  CYR 

CMXB  cm 

C@ 

CP 

CPQ 

M7S0R 

M*AT 

,1. 

-4.0 

fii.n3l«!9?A  -B.OOV>S?4  -SiSOliPS 

6.000349  -0*000860 

fliOfilE'&A 

0.0020923 

0.401 

.9 

14.  „ 

2. 

-4.0 

-1S.6 

0i654M2  ■?0,0016O0  -6*001486 

0.000442  -0*000224 

0.003497 

0*0034043 

0,0023532 

0.3'9® 

6*859 

.9 

16. 

3. 

-4.0 

0*069129  -6,000946  -OiSOUll 

0,000387  -0*000867 

0.004796 

@1.8&4655B 

Q«@02@OS2 

S.,4C1 

o*ss@ 

.8 

18. 

4. 

-8.0 

-15.2 

0*047871  ^0.001738  -0*600205 

0  .OSSIM^  “@iO.OM.92_ 

SiiC?04fa79 

0.0024145 

S-a 

0.852 

1.1 

18. 

5. 

-8.0 

-16.1 

01059319  -?0.00ll27  -6iSSa214 

@.000128  -01080041 

O.OOS842 

OiOTS7593 

0.0027279 

0,397 

©*S57 

1.0 

20. 

i>  9 

--12.0 

-17,8 

0*025871  ---©.OCfaSO*  0*0001.53 

0.008135  -0*@06l!24 

6.003463 

0*0034310 

0.0022373 

0»397 

0*856 

1.4 

18. 

...  -Ua4.  _ 

6*038729  -0.00210!  0*600133 

0.000371  -01000352 

..  Q,tggM22_.._0iJgSA9ail, , 

0,0024.533  ■ 

6.399 

0.853 

1.4 

20. 

53 


«OTOR  SCfiLE  DATA  *  fiROSBAN  LA2430  ^  eOOV  A«ES 
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Table  II  -  10.  Rotor  No.  1,  V/OR  =  .40,  M{i.O,  90)  =  .95 


?€S«  288.0  RUN  13 

SHAFT  AXES  COEFFICIENTS^  BASED  0N  ROTOR  BtAOB  AREA  AND  ROTOR  TIP  SPEED 


ALPHA 

ALPHA 

A, 

0  . 

^'w:' 

SHAFT 

eONTROt 

CT  -CH  CYR 

CHXB  CWY 

CQ 

CP 

CPO 

V/OR 

M,At 

1 

3 

grip 

1. 

-9.0 

-12*4 

0*026503  -0.003947  -0.00047S 

0,000500  -01000510 

0.603112 

0,0029692 

0.002827a 

0.404 

0.947 

1.4 

15. 

2, 

-9.fi 

-1341 

0*034273  -0,004032  -0.000664 

0,000656  -01006370 

0.003746 

0.0035750 

0.0029505 

0.404 

0.948 

1.2 

16. 

3  ft 

-9,0 

OIOI934S  -0.003367  -0,000632 

0.000559  -01000491 

0.002522 

0*0@24B27 

0.0027799 

0.493 

0.948 

1.4 

14. 

4, 

-^9,0 

-lots 

QtQ£2»15  -0,003741  -0,600612 

0*000515  -0*000265 

0.002101 

0*0020720 

@.@027713 

0.404 

0.948 

1.4 

13. 

5. 

-HTfi' 

-14*6 

0,010793  -0.00390S  -0,000292 

0,600460  -@*660209 

0.002303 

0*0022476 

0.0028776 

0.404 

@.947 

1.4 

15. 

6  ft 

-12  .0 

-IStJ 

0*017326  -0.033961  -0.000296 

0*000537  -0*000302 

0.002949 

0*0028871 

0,0029358 

0.404 

0.948 

1.4 

16. 

7. 

-12,0 

-lau 

0.}0a49S6  -0,003920  -0,000231 

0,000459  -0*000323 

6.003569 

0*0334642 

3.0628i@l 

fl.4©2 

0.949 

1.2 

17. 

■^.ir 

-lets 

fiifilllfi*  -6,003391  -WTSmM'W 

fitofffiSli  -®*ooeifii 

0.034'33S 

0ifi«4l741 

fi'."46I- 

'0.-947 

1.4 

18. 

9. 

“12.0 

-17*5 

OlOiaias  -0,004072  -o.oooais 

0*300536  -0*000720 

0.065232 

0,0049655 

0.0032789 

0,404 

0.94? 

1.2 

19. 

IS. 

-12,® 

“13,9 

eiM2fS0  -6,003655  “0,OOO-3S3 

6,606420  -Qkmmm 

0.061665 

0,0016124 

0.0029049 

0.4Q4 

0.946 

1.4 

14. 

n. 

=if;s“ 

“  -ia;r . 

fi^fii'sSitf  -fi»fifi4ij36  -fi, 000406 

0,0@6395  -010^137 

6,002561 

0,3023729' 

0,0029920 

@,403' 

"'@,948 

1.5 

17. 

le. 

“U.fi 

-194® 

01015226  -@*@04016  -0.000369 

6,006406  -010^3.37 

0.033250 

@*@@36826 

@.0630413 

0,402 

S.9SI 

1.5 

18. 

13. 

-15.® 

-19.,? 

OI032B72  -0,004053  -0.060356 

0,000438  -6*006160 

0,064016 

0,0036494 

@.©030683 

0.401 

@.952 

1.4 

19. 

I4. 

-if,* 

OlififiSS.T  .,0,003927  -0.000298 

0*000310  -@*@00077 

6. @01639 

@.WlS5'94 

'■r.®fi2W7i 

0,4@'l 

"OV950' 

1.4 

16. 

15. 

-f  »0 

-9,8 

01031601  -0,603978  -0.000,790 

O.OOOSOff  -0*060559 

0.033083 

@*@©28643 

0.0028453 

0,403 

@.949 

1.2 

14. 

-7,@ 

-10,8 

6103*496  -0,06461:4  -0.000365 

0*00647®  -0*@®632 

6.003610 

@*@©34714 

0. ©031002 

0,403 

©.946 

1.1 

15. 

17. 

-rS«0 

~i3;l 

fiifiSwaS  ~®,fiS0«54  -0,@fifi989 

@1,006199  -fiXofiOAlO 

6.O84«O0 

0.@a4590'8 ' 

0,86l7fi4i 

0.271 

@.899 

.1 

17.5 

18. 

-8.0 

-131.1 

@1026709  -0,001131  -0. 001240 

0*000173  -0*060322 

0,005262 

0,0049512 

®. 001-9266 

0.270 

0.903 

.1 

18. 

19. 

-9.0 

-14,1 

0|0fi@6i  -0,00109®  -0, @01078 

0,000171  -6*600306 

0.005206 

0,3049530 

0.0618057 

0,271 

0.900 

0 

18. 

20. 

~9,i 

-1441 

flifiJsaSS  -@,@@1562  -0*001114 

0-0@il56  -§*666356 

@,@05720 

0*0354274 

@.@019662 

0.271 

0'.'9Ol 

0 

18.5 

21. 

-9.® 

-14*1 

0tOS126T  -0,000693  “0,0O£O40 

0,000172  -0*600274 

0,604574 

6,004412-6 

0.0016777 

'0.272 

0.900 

0 

17,4 

22. 

-8,0 

-13,1 

01062109  -6.000483  -8*001137 

6*060124  -0*600215 

0.004440 

0*0042123 

0,0016780 

0.271 

0.899 

0 

17 

23. 

-f.fi 

-12,1 

01049029  -0,000764  -0,601374 

0.000229  -0*660242 

0,004463 

@'*@@424-73 

O,O0l7t'4S 

0.270 

O'.  900 

0 

17 

24. 

-.7,0 

-12*1 

0i0a0646  -0*000392  -0,001329 

D,Q60217  -@i@TO224 

6.064676 

9*0030749 

0,001675® 

0,270 

0,901 

0 

25. 

-7,0 

-12,1 

0*078495  -0.001284  -0.001413 

0,000242  -0*000385 

0,664922 

0*0045655 

0,0018986 

©.271 

0.89S 

0 

17 

26. 

-8.0 

-I4V1 

0*iS9O«3  0,060836  -0,001354 

0*300147  -6*060145 

6,604543 

0, @@44192 

0,e@l666S 

B'.2l2 

o.'fei 

-  .2 

17  «i 

27. 

-8.0 

-1S,1 

0i0S3820  0.801430  -0.001399 

0*000129  -6*0603^ 

S. 004477 

0*0042676 

©.0016138 

0.271 

0.904 

-  ^ 

17  5 

28, 

-9,0 

-16*1 

0*040120  0,001242  -0,001313 

0*000158  ”0*000214 

6,004388 

0*0041729 

@.0015741 

0.271 

0«9i2 

- 

17  c; 

29. 

-9,e 

0.664093  -9,000907  -0,000431 

0,000146  -0*666402 

0,004755 

0,@fi4S097 

@,@©16916 

'@.'271 

.7 

17*; 

30, 

-9,0 

-12.8 

0iOi3©7l  -0,002:728  -0,600308 

0*008148  -OiOOOSOS 

0,004894 

0*0046241 

0,0013166 

0.269 

0.964 

.6 

17 

31. 

-9,0 

-ll,* 

C10S25S6  -0.00473.5  -0,000331 

0*000212  -0,060559 

0.005078 

0*0048281 

0.0020242 

0.270 

0.962 

.6 

1 7  5 

32« 

~6.fi 

-1§',« 

Oi088i29  -0,005078  -0.000288 

0,060231  -8  466057.7 

0.005055 

0*0048664 

@.@@21886 

0,269 

0. 904 

.6 

17  5 

33, 

“8,0 

-1248 

04089707  -0,000179  -0.000760 

O,0OO14B  -0*000255 

0.004050 

0.3045954 

0,0017889 

0.272 

0.902 

.2 

17.5 

SCTCK  SCALE  CATA  *  FKCG=:At^  LA353’;  *  ECCY  AXES 
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Table  II  ~  11.  Rotor  No.  2. 


TEST  3153.1  kUM 


44  FT. 

TAPEREC 

TIP  RCTCR 

V/CR  =  ,32 

R(1 

.C)(9J»  =, 

6  7 

SHAFT  AXES  CCEFfICIEMS,  BASEC  CA  RCTCP 

BLADE  AREA  AND  RCTCR  TIP  SPEED 

ALPHA 

ALPHA 

PT, 

THETA 

SHAFT 

CCNTKCL 

CT 

CH 

CYR 

CRxe 

CHY 

CC 

CP 

CPC 

V/CR 

YU. 05(  90) 

1. 

'8.C 

-  r; .  I 

-14.8 

'.235646 

0 1 1»9 

-115 

-C  .2  - 

■ .33 :566 

3.373692 

•'.€-37269 

V.C025327 

iJ.SlS 

o.8rr~ 

2. 

-1 .. 

-13.1 

..  .il7j4l 

,1387 

'  171 

i.C'Pia?  - 

5Q.. 

3.2-32161 

'.CC22666 

3.5017574 

0.318 

0.873 

3. 

iL., 

-1  >.  ‘ 

-I0.2 

.'5164S 

L.  :i3437 

-  J  •  J  .'i  8  5 

-G.Fiaus  - 

<.€<'•784 

C. 505116 

1.0C'52'''81 

.3.3023262 

0.315 

0.878 

4. 

I  i:  »  T 

-1 

-17.8 

•.Cetsae 

“‘J  « ^98 

-e.  ;:;'3ii 

-c . : !  j  3  6  2  - 

•)  .'1.3639 

0.306892 

■'.€€69399 

2.0C276C7 

0.316 

0.874 

5. 

13.  ’ 

-i:.7 

-18.5 

:..:73  7£3 

-C .3. '3948 

5  98 

-5-'.  1’')j4  64  - 

..*  -P79  1 

..  .3AeJC9 

C  .)1€79959 

7. '''<232097 

C.318 

0.874 

6  « 

XT 

-15. : 

-27.1 

.:-28525 

;.::ci  95  7 

t>C5 

-3  .:i.-s0256  - 

3. .''-P'678 

C.'{114'30£ 

C.CC40787 

■’..3319922 

0.318 

0.071 

■7. 

8.3 

-15.::  ' 

-18 . 3 

'.  '■iiEeo 

.391388 

7.53'7ie 

-0  .Qr^it.232  '- 

?;cc«6i7 

'S,51?2l84 

■'.0024187 

379^18551 

0.318 

0,872 

8. 

12.J 

-15. S! 

-  2  1  ►  5 

.744542 

2.i2C41  j 

:..2C’''265 

-2.0 Is) 2  35  - 

'.DC  3667 

C .505916 

.1.0059767 

0.3022624 

0.319 

0.872 

9. 

12.7 

-15,3 

“22.^ 

:.-85S26C 

-C.  L.:433 

1.  2S 

-3.333221  - 

j.ie'aos 

S. 308005 

n .0C79627 

0.0026766 

0.319 

0.872 

13. 

1  >3  •  V. 

5  ♦ 

-12.5 

..57  7  77, 

-C..!.;;'  )9  5 

-■;.fi’^1661 

-•'1.03-3152  - 

':'.a€C77i 

0.535525 

0.0055846 

0.3029232 

5.316 

O.0?3 

li. 

IC.'l 

-5  -  * 

-12.5 

;. 366894 

:’.'':'!i727 

<121337 

-!•■  .333154 

C.JJC3699 

C. '335645 

0.0356548 

0.3039951 

0.317 

0.870 

TEST 

312.' 

riUN  4 

44  FT. 

Tapered 

TIP  RCTOR 

V/CR'  =  .32 

M  ( 1 

;'3Tr93T'='7 

Tr 

SHAFT  AXc 

S  CCEFF ICIEATS  .  BASED  CN  RCTCP 

8LACE  AREA  AMD  ROTOR  TIP  SFEEC 

ALPHA 

ALPHA 

PT. 

THETA 

SHAFT 

CONTRCL 

cr 

CH 

CYR 

CMXB 

CHY 

CC 

CP 

CPO 

V/CR 

M(  1.05  (905 

I. 

. T^'-rr' 

1  y  •  ’V 

. . -5.7 

-12.5 

3.373513 

c. :  :ii38 

-T.rClal ; 

-.3. 37:523  6  - 

'7  .a:  16  52 

■  o.ccFr?? 

'  t.T-!r57  858  ' 

e.00'3TI34'  O.gS'S 

O.ffff? ~ 

2  . 

12.3 

-5 

-14.4 

3 . 184623 

-7.  :,1519 

312134 

-'%1A::317  - 

,).-;04  9C 

3.307420 

7.C.:72771 

1 .3038450 

0.323 

0.882 

3. 

8,-. 

-5.  ' 

-1  (.8 

:  .  C  6  1 4  9  6 

)  «  '  .,! .  1  8  6  S 

-9.1  1314 

-'.7  1-155  - 

•  .-3  j  1 5  5  2 

'1,304073 

€.J04;263 

’  .0022803 

0.323 

0.081 

4. 

t.?. 

*“  5  *  . 

-a  .7 

,44598 

L  .  •  ■  1  4  7  3 

-  :74H 

-  ;  PI  14  - 

'  .C.:7468 

l.i:C26  39 

7.0028483 

€.3019121 

0.322 

o.eei 

5  # 

-7.5 

J .  2  3 1 3  6 

14  63 

-2..:;.'397 

"  .<<'’327 

7.€C154C 

1.0019223 

3.0016364 

0.322 

0,8  80 

6  . 

) 

-  5  • 

-5.9 

:.;‘-79ii 

1.  )-n45E 

-:.33’1212 

-'.<;t'b4  - 

,'.25  J228 

1.201325 

f,.0013Q65 

3  .0015473 

0.322 

0.883 

7. 

6.: 

: » 

-5.3 

'.v73473 

J  *  tC  6  4  /  i 

'.V:2323 

-i’.J.7y:,3B  - 

7 .3H7833 

<''.1022  96 

'’.3723414 

■‘1,€fi4?285“ 

0,326 

0.880 

a . 

e. 

-7 . 3 

.8  4615 

■;  .  li.6439 

-  ■ .  b',343  , 

- 

.'.31195  ■ 

'i.  j€3  91f: 

€.•3339516 

0.2055035 

0.327 

0.878 

9. 

1  «  •  ■ 

.. . 

-  9  *  4 

1.29  '.981 

*“  V  »  li  ^  i  /  j 

-  ' . 

-3.'; 3 7. 54  - 

*  « C  C  9  2  c 

i5.aC576e 

C.«:i.'57726 

0.1.344232 

0.324 

0.881 

1  /  • 

4 .  -i 

-3.5 

.  ;'5476i 

1.  ’318  19 

-  .'  -,,1516 

-  C  .  i'  .  2 '?  5  2  - 

:'.3':'75  3: 

'.101475 

'•  .eC  14409 

3. -30 17  978 

0.325 

0.S3I 

1  1  « 

2 . ' 

.  *  j 

-1.7 

.■,-.'36  >4  5 

1872 

931 

-  '  l71’'4  - 

. . ;  4  31 

311084 

7.3:)li)77  5 

?, €015843 

1.325 

0.880 

12 . 

»  • 

.. » 

,  »  .  1  V  ti  / 

.1.  M6  .2 

'  ■55  2 

-  71 122  - 

: ,  7  299 

:,SC96fc 

C.0.C0  9  57  7 

-“.1CI5167 

0.327 

0.8  80 

13. 

I.'- 11728 

S.  ';31655 

-  ' . 19:  44  5 

.r:i23  - 

'..I'l ’261 

7.:'3C9S'8 

i.  0109591 

1.1314666 

C.325 

"  0.878 . 

i  A  * 

-  ■*  r 

; .  7 

•  *  if  -J  J  42  5 

.  7  •  1  4  6  i 

-  1  .Ct  7334 

-3  .  .U14  - 

.  ■ . ;  p  1 6 1 

■:.3.'1J82 

■■  ,3713815 

). 1015564 

0.325 

0.878 

15  B 

2 . 7 

5 

a:  • 

.07731 

2  iZ'i 

-’.‘1.  2475 

-•■.IC  :9  33 

-0,730392 

.O'’'  3863 

...  .002:872 

1.324 

0.879 

16  . 

4  .  ' 

5  « 

-  »  4 

•83918 

1994 

-'.3  5799 

1 1  7  - 

.77  '9  51 

.’.372277 

.  .2C33C56 

Pr02T927 

0.326 

0,879 

1/0 

^  .T. 

5  ^ 

3  *  j 

2  7  71 

-  19  13 

1.  •:!:”59  ~ 

•  3 .  j  8  1 C 

-C.  in  34  7 

-:  .-ICOlbl 

J. 30 17 85 9 

0.  325 

0.878 

1  8 . 

*•  2  *  / 

■5  •  ‘ 

5  .  ^ 

^  .  V.  j  t)  ^  2 

2.  ,-„266'' 

-  :..V.U27  ; 

;33  - 

8  25 

-i’. 9  72154 

-C  .Cf  :72.j3 

J. 1C  16483 

0.327 

0.881 
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►!CTCR  SCALE  LATA  *  PRCGfiAE'  LAj53’'  «  ECCY  AXES 


Table  11-12.  Rotor  No.  2. 


06/26/68  PAGE  9 

nf»r"93(r;¥T' 


TEST  317.; 


RUN 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CCNfRCL 

CT 

CF 

CYR 

1. 

4.0 

-i;.:) 

-11.6 

:. O' 23 19 

-31519 

’,133336 

2. 

8.9 

-1  ;.1 

-14.5 

133342 

£.:>:i438 

v.O  JSlBi 

3. 

8.C 

—  x*. .  *. 

-14.5 

.12  9219 

11635 

£  .3LC164 

4. 

11.3 

-16.1 

1.  545C62 

1.131158 

C,1C3114 

5. 

12.1 

—  1  J  ^ 

-17.5 

1.359618 

o.::£5i7 

-3,L’.rn62 

6. 

13.7 

-ll.i 

-19,7 

£.€7£C1£ 

-3 .  ;fii.,44 

-;;.)2£.,'3i4 

7  . 

. 13.7' 

-r5-.T— 

-22.8 . 

3.049570 

2.131686 

11425 

8. 

12.1 

“15.1 

-21.3 

C. £134668 

"..3iil4J3 

V.531687 

9. 

ID.O 

-15.1 

-23.1 

£.£19439 

J. 301783 

T.niYS? 

10, 

8.-: 

-15.1 

-10.8 

:.£:28i5 

v;.;£2v83 

.’131676 

ll. 

6 

-15. ; 

-17.1  - 

•I. 313343 

£.312474 

j.licsae 

12. 

6  .D 

-1C .  1 

-13.1 

1.311366 

2. 3C17a6 

3.3i:i352 

13. 

. 4;i 

-177-1 

■--11.6  •- 

■r. £35452 

0,i;i835 

1.111398 

14  . 

4.’ 

-5 .  ' 

-7.2 

.122618 

-J.,':3'’363 

15. 

2.L 

-  5  . " 

-6 .  ' 

. .  oJ  -1  7  J  4 

3. ."C 1651 

-**.'€'*169 

16. 

6,3 

-5.1 

-9.  J 

-■.14164  1 

3.3L1693 

-1. €31764 

17. 

8.3 

-5  .  C 

-  1  3  .  S 

:.059128 

.331445 

-1.101  ns 

16. 

12  .£ 

-5.  ■; 

-12.5 

,.174999 

3.;.£  '6  56 

-*  ..1C16  19 

'19  ;■ . 

1 2  *  L 

-5.  *  ■ 

- 14 . 5 

1.3 3 5211 

-  1.CC0967 

-'.1,21 3  '■ 

20. 

8 . ; 

-7.5 

C.16325€ 

J.’i;333i 

-1.'  :2836 

21. 

1-1.3 

-9.3 

.’.391238 

-3.';;  1275 

-1. 113661 

22. 

6 . . : 

■  « 

-5.5 

.f,69596 

1577 

''217 

23. 

4  . 

—  3.6 

.,,1522  81 

L  .  3  : 1 9  7  7 

133;. 

24. 

2.  J 

•  •  . 

-2.  ■> 

132659 

.  '!-~i92  7 

-..Cl'S  13 

25. 

J.3 

^ 

-1.5 

’ .£17333 

".3,;  1928 

-*.-^£495 

26. 

5.’- 

3.7 

'.,47588 

■;! .  .,232.! 

-  -  .3  : 18  2  5 

27. 

2 .  , 

D  . 

*1  *  . 

j. 165279 

C .  ■:..2a3i 

-  .112587 

28  . 

-  *  > 

5. ; 

J  .9 

1. 07  1652 

3 , *32563 

-€.£  12836 

29. 

4.1 

5  *  ! 

•  1 

‘.1318  a  3 

3 .  :;i2  J57 

-',013 7 17 

3D  • 

6 

3  •  ; 

-2 . 3 

:...)93374 

3. ' .:346 

-3  ■  46  18 

44  FT.  TAPERED  TIP  RCTCR  V/CR  =.36  P { 1 .5 M 90 )  =  ,80  ” 

SHAFT  AXES  CCEFF IC I  ENTS »  BASED  CN  RCTGR  BLADE  AREA  AND  RCTCR  TIP  SPEED 


CPX8 

-0.775786 
-i3.-/Tgl5  8 
-7.ii:iQ7S6 
-Q.:73234 
-C.27D26Z 
-0.7;)!T4  2C 
-W.-WWiT5 
-C.CO0226 
-S. 373282 
-0.737117 
-o.c-iai?? 
-0.0*13788 
-3.  T 17 166'' 
3.773*:39 
O.lCLSas 
C  .L  lOlAT 

-7.^3  ,124 
-2.070144 
7. DO  21 12 
-7.77.3  0  85 
.  :iJ  ''42 
-7.1 33126 
-.3.07^:38 
i.:''7'70  2:^ 
t.O  ;7  ’7S 
7. 77  3135 
S.CIJISI 
i  .3.03  21,:) 
.5..T  1 12 35 


CRY 

-n.nki^6A 
-'3.0  33  512 
-3.077544 
-0.000620 
-D.^^37767 
'3.Qe3768 
-«'.0338'39  ■ 
-3.CCC794 
-  .C*w38  86 
-O.0C0644 
-H. 001331 
-D.  0  3744 6 
-■7;ir^74'3T- 
-".£35327 
-y.acoi73 
-1.330515 
J. 31 3494 

•  *4  1 6  1 1 

i.3£5923' 
fl. £37434 
:  .C’:i  "53 

'f,  .  l-,  ^  6  li 

:i  .i?:;3458 
r',C£oi4(!7 
1. 33^ 191 
3.310452 
■  < .  C  £  r.  6  3  1 
i,,e£r*7i7 
1. 33: 653 
•  .£..3448 


cc 

5. 3 ''1243' 
0.JC3491 
3.CC2294 
0.204899 
D.Sj£4e5 
0. 306421 
'T'.SCnTSB 
2.305083 

I. 00326T 
C. 001438 

-c.-£;o{!i2a 

0.J01931 

‘13.303812- 

0.331853 

G.CS1214 

3.322792 

0.303882 

2.3255S3 

3.S373?r 

C. 032497 

J.  035367 
3.202C67 
0.C01329 

03 13 18 
1.303955 
-v.i:£527 
-C. 330563 
-'3.033452 
~3.1':i3..52 
C.-3C1483 


CP 

'3 .0.D'12286  ’ 
3.003463<! 
0.CQ33354 
£.0248156 
0.0663762 
0.0080951 

■srrewfTB"' 

3.0.353413 
3.C332915 
0.  £014523 
-C.CCC0750 
2.0019225 
■■‘JTO'0 118577 
0.OC19017 
3.0011936 
0.0028382 
e'.C£38872 
3.0054037 

0  ?7T6  n . 

3.0034880 
3.y052969 
3.0(22965 
3. £'‘14235 
3. 0011152 
■5.T3CC9S8r' 
-0.0  440  9 

-€.£204898 
■0. ££.03371 
a.G*;73773 
£.£€15848 


CPO 


V/CR  Pa.0H90) 


r>.>jjn5JTr  <i,3i5 
£.0018952  0.340 
w. 0020004  0.360 
0.CO22669  0.360 
0.0026317  0.359 
a.C03026?  0.359 
■'^a)22r43'9"or36(r 
u. 0022428  0.357 
3.0020677  0.362 
C.0019S59  0.361 
3.3020237  0.362 
8.3018355  0.363 

-r;:TroiTBr!rrTr£J6£r 

£.0017715  0.359 
a. 0016713  0.362 
1). 0020129  0.362 
0.0023132  Q.357 
S. 0028822  0.362 

“0  .OSTSTa?  r.  JI?- 

0.2031338  0.358 
0.0042520  0.358 
C.0C23175  S.358 

C. C019371  0.358 

D. 0C173I3  0.359 

a'.-0'OI6'6'5r''S7362'" 

3.0018985  0.359 
3.0022740  C.358 
3.1524995  0.358 
U. 7028920  0.357 
C.  :C41187  0.359 


0.877- 

0.832 

0.797 

0.798 

3.797 
0.800 

irrr^sr 

0.798 

0.794 

07796 

0.794 

0.795 

~wrrTr~ 

0.797 
0.791 
3.792 
0.801 
0.790 
''0.7W- 
<3.799 
799 
,798 
.798 
.798 
OTTFO- 
0.798 
0.800 
0.796 
C.8QS 

3.798 


.1 

.2 

-.2 
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ROTOR  SCALE  DATA  «  PROGRAM  LA3530  -S'  800V  AXES 
Table  II~12.  (Concluded) 


65A£/£e  PA6E25 
TIME  910.93 


TEST  3t0.0  RON  13 


RT. 

THETA 

1. 

0.0 

2. 

0.6 

3'." 

6.6 

4  » 

0.0 

5, 

-2,0 

A. 

-2,0 

7, 

2.3 

8, 

2.3 

'9, 

2.6 

16. 

2,3 

It. 

4.0 

12. 

4.0 

ALPHA 

SHAFT 

0^0 

2.0 

'4i@ 

e.o 

AkO 

4.0 

AbO 

2l6 

0.0 

0^0 

2LC) 


44  FT.  TAPERED  Tip  ROTOR  VTOR  *  ,36  HI  1.0)190)  ^  ,80 


ALPHA 

CONTROL 


SHAFT  AXES  COEEFiCTENTS.  BASED  ON  ROTOR  BLADE  AREA  aNO  ROTOR  TfP  SPEED 


CT 


CH 


CYR 


CNKB 


CMV 


CQ 


CP 


CPO 


V/OR  Ra.0)(90) 


•^IdO 

0.010839 

0.001700  -0.000294 

-0.000017 

-0.000156 

I«0 

0.02S237 

0,002192  -0.000796 

04006690 

-0.000605 

3<6 

0.640259 

0.602757  -0.001162 

OlOOOOIS 

-0.000450 

5<!0 

O.OS7485 

0.«^4118  -0,001785 

0.00^030 

-0.000703 

5.S0 

0.028485 

0.002173  -o.cmiaio 

0.009650 

-0.000388 

3  JO 

0.015826 

6,001911  -0.660822 

-0.600286 

a<i@ 

0,073153 

0.007045  -0.001996 

0L006131 

-0.000873 

5^0 

0.09177? 

0.603670  -6.003691 

OL00614S 

-0.001063 

1^0 

0.080203 

0.064985  -0.092311 

0i000X34 

-0.000903 

-uo 

9.043201 

0,002374  -8,061509 

-0,060007 

-0.060478 

0.976S95 

0.007397  -0.002507 

0,000085 

-0.000818 

1.0 

0.692942 

0.609671  -6,003290 

0,000221 

-0,061318 

0.000977  0.0009120  0.Q01510S  0.367  0.801 

O.eOOSSA  0.0005910  0.0016373  0.355  0.804 

-e.OOMOS  -0.0000360  b.0@l¥ilS  r.3S4  o;094 
-O.iO01i96  -0,0010753  0.0022838  0,365  0.603 

0.WW25  -©.0000121  0.0017575  0.355  0,803 

0.600845  6,0065430  O.'OeilW  0.3SS  ' 

-0.001219  -0.0010776  0.0029511  0.3S7  0,803 

-0.001954  -0.0017555  0.0641880  0.3S7  0.803 

-6.600183  -fl;0Will49  ■'■''OTiig — 

O.OOOTM  O.OMAOTl  ©.OOlTST®  6.357  O.'aOa 
0.000446  0.0003979  0.0028024  0.3S5  6«603 

©.000062  O.O0001S2  0,0846151 ’07155  07S64' — 


PT. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


For  the  following 

data  points 

and/ 

or  0°  ±  .20 

s 

s 

ALPHA 

THETA 

SHAFT 

a. 

b 

1 

1 

s 

s 

0 

0 

-  .8 

0 

0 

2 

-  .5 

0 

0 

4 

0 

0 

0 

6 

.8 

0 

-2 

6 

-1.0 

0 

-2 

4 

-1.4 

0 

2 

4 

2.4 

0 

2 

6 

3.6 

0 

2 

2 

1.8 

0 

2 

0 

1.2 

0 

4 

0 

3.4 

0 

4 

2 

4.3 

0 
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KCTCR  SCALE  DATA  «  PRCGRAI^  LA353  *  8CDY  AXES 


36/26/66  PAGEli 
TIPE  930407 


Table  II  -  13.  Rotor  No.  2. 


TEST  31C.. 


RUN 


6A  FT.  TAPERED  TIP  fiCTOfi  V/CR  =  ,  3& 


M 1  .3  )  (90  ) 


.30 


PT. 

1. 
2. 
3. 
4  . 

5. 

6. 

~'T.' 

8. 

9. 


THETA 

6.0 
8.  ; 
lu.o 

4.0 

2-r 

2 .  C 

■  U'.ff ' 
4,0 
6  .0 


ALPHA 

SHAFT 


ALPHA 

tCNTRCL 


SHAFT  AXES  CCEFFICIEMS,  UASED  CN  HCTOR  BLADE  AREA  AND  RCTCR  TIP  SPEED 


CT 


CH 


CYR 


Cf>*XE 


CHY 


CG 


“  D  •  ’ 

-9.2 

,.24'':99 

1. 121647 

-  ;."r'444 

-j.  ’'€216 

-  1 .5Ce23i 

1.11328  63 

-5  .  " 

-11.  ! 

1.156339 

H . 30 1435 

-?.’:.;-‘952 

-a.-::!0i55 

-l.C:0329 

O.C04022 

-5.1 

-12.9 

1.369519 

''.IL  344  7 

-9. ■311424 

— .2  .0  124 

-J.iJC'3217 

■5.205623 

-5.1 

-7.5 

.r.23116 

2. 21 1746 

-1.C11285 

-y  .S)  "jO  7  24 

-V.CCllSl 

T.v‘n924 

-  5  .  , 

-6. 

..u...,23i4 

3. ■Cl  14  36 

-J  .Cl" 165 

’'.113118 

C .3 125 76 

2.2C13E2 

-1.9 

,J. £13544  8 

C. 302184 

-€.££'’928 

€.210241 

-.’,0£'3266 

«.£c3108£ 

......  ,...^ 

~T.6 

2. 3 1846 2 

£.:•]£  1953 

-fi  .  £'5;'95  9 

fl-30£'7  21 

-.;.04:S£12 

'■I.  300634 

-2.6 

-5.7 


.C53813 
:.fl70g68 


n.. 102150 
;i585 


114  65 
.332415 


10. 

8.^: 

-7.7 

3. 380655 

C.3J0321 

.D;3212 

11. 

4.2 

5.T 

-:.5 

;.  38114 5 

3. ££2113  -C 

.CC410;: 

12. 

6. 3 

5.0 

-2.6 

C.L'8934C 

3.12£€83  -J 

..:G4626 

~  13. . 

. 2,1; 

5.1 

l."5 . 

368322 

:.J’'3265  -<• 

.Ci292:':' 

14. 

.s* 

5.  ’ 

3.3 

J. 252359 

C.0G3414  -3 

.SC  2  27,” 

15. 

-2,  1 

5.-! 

5.  1 

. .03477!' 

£.€sj3262  -€ 

.a£l54G 

16. 

-2.U 

7.'1 

6.4 

,€46687 

2.733S7C  -£ 

.112117 

17. 

w  •  '-j 

7.,; 

4.6 

*.£64876 

£.;!,3733  -0 

.€^3216 

18. 

2  .  L 

7.'- 

2.8 

J.  379677 

C.TT3247  -e 

.1.24211 

'"19. 

~  ‘'4.3 

7".' 

o.a"" 

■^ .  3  6  6  866 

C.::;:i556  -€ 

.£54916 

20. 

6.0 

-1C  .3 

-13."' 

■,.215222 

£.331748  C 

.€«321 

21, 

8..' 

-1  j.  ’ 

-14.4 

'.331186 

3.11-1557  f 

•  U'  211 

22. 

12  .€ 

- 1  . .  ' 

-16.1 

.  .1445  21 

3.:'.n9j9  2 

.  0  J  1 3 1 6 

23. 

li.C 

-I.:,.' 

-17.:; 

353321 

r.'j„,;859  -C 

.1  :’245 

24. 

1 1 . : 

-15.3 

-  2  J .  6 

'  .226983 

2.  TCI  5  51  € 

.1  T‘‘66!’ 

25'. 

12.-,. 

-15.  ; 

-21.3 

.:34626 

/  ,  :f:u62  T 

.  -  L  ’'  4  4  -- 

26. 

I-.;.-. 

-13.  ‘ 

-21.; 

..v23564 

0. CD  16  16  1 

.-*''■1716 

27. 

8.  .1 

-15.’’ 

-18.4 

;  .0  )5499 

3.Cil93'-  C 

.y;'552 

-0.?’"10221 
•  J  j  0  *.  4  2 

D.CSa22l 
'l.;)f-D196 
'C.^;iTi‘t76 
o.caoiRs 
0.010201 
0.13 '12  31 
il  )'13''l 
.1  JO  2 1^6 

■  'i  lJi26 
31117.:. 
-:m.i;)2i5 
-0.112245 
-L  .  300124 
-  >.;^oll85 
-O.D  J',161 
-e.Cj'32S7 
-C.0'JCM3 


0. 

Ci  • 

'fe>  4 


L .010192 
L  .i}it3424 
''.0C0479 
;.2£0517 
0.000636 

'i'.r*?5E  r 

D .cao4ii 
C.3CS701 
i.C 10626 
.:.1.D572 
0 .0*0939 
1.011586 
0.010298 
,  .51''312 
''.CC2ie5 
C.CCC717 
1 . 1.  w '  ’  6  3  2 
;  .2C':546 
l.t’COSlS 
l.flC152t 


0.3ni453 
1?. -202315 
D. £03836 
C.1S0474 
'3. -302172 
-ff.W4g3“ 


CP 

f  .aoa&'sH' 

£339511 
2  .CC54739 
1. '3019744 
r .CC13427 
C.CC1C056 
1 -0010392 
S. 0014933 
£.0324211 
0.0037816 
3.CCC4C73 
C  .CC21403 
“JTCTg'OsTF"' 


CPC 


V/CR  Ha.0»(90)  Ai 


3;C^750“ir.358~  CT9?r 
3.0024877  0.356  0.907 
0.3031286  0.357  0.905 
n. 3018377  0.359  0.900 
3.3017883  0.363  0.893 
0.0017731  0.356  0.908 


3.3016831  0.357 
0.0020562  0.356 
0.0026348 
0.0034366 
0.0032226  0.357 
3.3043830  0.356 
§.T02  8936  0.358 


355 

358 


.2 

.1 


0.907 

0.907 

0.906 

0.904 

0.903 

0.906 


■C.3£C453 

-£  .CCC4889 

0.0021703 

0.358 

0.903 

■0. 3-30  2  35 

-0.QCC2026 

0.0019528 

0.357 

0.905 

"1.000  948 

-0.00 10133 

3  .0021338 

fl  .357 

9.905 

■0.001275 

-i-0S14262 

S. 0024432 

0.358 

0.993 

■0.30K16 

-£.0009731 

0 .0032122 

0.357 

0.905 

1.300377 

. O.CCCSESG'' 

0.0042155 

0.359' 

""0.905 

C.JU2228 

£‘.0822913 

1.0019464 

0,356 

C.908 

0.313612 

■3.et34992 

C. 0020440 

0.357 

0.903 

C.;'"4e63 

C.CC46323 

0.0026110 

0.356 

0.907 

0  .2-15875 

5.04:56255 

■3.3024181 

0.358 

0.903 

1,wy4375 

lMiu41993 

0.0C21642 

0.358 

0.903 

v'.£€53'7C 

■:75£ 51325 

C.0O225W 

9^.356 

"5.  ^6" 

’'.€13637 

1.CC34827 

0.0021047 

C.358 

0.906 

0.3'318J4 

£  .0C18218 

0.-3019765 

0.356 

0.905 
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ftOTQft  SC410  DATA  *  PROGRAM  LA3>53Q  *  BODY  AXES 
Table  II  -  14.  Rotor  No.  2, 


05/16/68  PAGE3I 
TIME  910.93 


TESI  310,0  RUN  16 


44  FT,  TAPERED  TIP  ROTOR  VJtOR  ^  ,  ^4-0 


MU1.0H90J  *  ,83 


RT, 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

1, 

6.0 

-5,0 

-9,6 

0.038214 

2  , 

6.0 

510 

-344 

0,085994 

3  . 

4.8 

510 

-141 

0.078450 

4, 

2,0 

5,0 

©49 

0.065738 

5. 

0,0 

SiO 

2,9 

0.05124© 

6. 

“2,0 

s.i 

4,4 

0.035093 

7, 

-2,0 

7,0 

5i9 

0.049314 

8, 

0.0 

740 

4,2 

0.963937 

9," 

2,0 

0,0 

-245 

©.iaseii 

10, 

4,9 

0,0 

-4,1 

0,051287 

11, 

6,0 

0,0 

—6,3 

0.064734 

12, 

8.0 

0,0 

-84* 

0,0756S7 

13, 

B.O 

-!549 

-1145 

9,0499i6 

14. 

10,0 

-5,0 

-1342 

0,062732 

15, 

If  .0 

-isie 

-2042 

®.OTa3S3 

16, 

12.0 

-1540 

“21,5 

0.021797 

17, 

13.7 

”15,0 

— 23«3 

0,037080 

18, 

12,0 

-l§40 

-18,3 

O.O40SS2 

19, 

10,0 

-1040 

-16,6 

0.035541 

20, 

8,0 

-10,9 

-15,0 

0,022210 

21, 

4.0 

-5,0 

-7,7 

0.018459 

SHAFT  AXES  COEFFICIENTS*  BASED  ON  ROTOR  BLADE  AREA  ADD  ROTOR  TIP  SPEED 


CH 

0.002012 

0.000462 

0.001415 

0,003263 

0,003369 

8,003244 

0.003S43 

0,003510 

0.001605 

0,002630 

0.002315 

0,001243 

0.002014 

0,001537 

0.002578 

0.002129 

0,001723 

0,001385 

0,001784 

0,002017 

0,001983 


CYR 

-0.000562 

-0,004783 

-0.00*298 

-0.003287 

-0.002481 

-0.001983 

-0,001722 

-0.003502 

-0.001246 

-0,001867 

-0,002533 

-0.003039 

-0.000919 

-0,001376 

0,000168 

0.000024 

-0,000192 

“0,000307 

-0.000027 

0,000061 

-0.000299 


CMX8 

-0,000041 
0,000272 
0.000273 
Oi.  000148 
0,000206 
9^ 000138 
0,000206 
31000162 
01000114 
0,003065 
0,000833 
Oi.O@iOBI 
-Oi.  0331 61 
-8,000264 
-O', 000025 
'O.OOOOU 
0,000017 
-§,0S§tl6 
-0,000055 
-0,000052 
0,000011 


CMY 

-0.0001 12 
-0.000415 
-0.QOO6S1 
-0.000716 
-0.090432 
-0.000537 
-9,080433 
-0.000528 
-0»1OT2B2 
-0,000674 
-0.000654 
-0,000558 
-0,000294 
-0.000621 
-0.000713 
-0,000382 
-0,000492 
-0,000443 
-0,000218 
-0,900225 
-0,009012 


CQ 

0.002624 
0,001669 
0,000205 
-0,000528 
-0,000802 
-0,000191 
-0.@012$6 
-0.0015S7 
0.001011 
0,00142§ 
0,032136 
0, @01502 
@,@03«9 
0,005015 
0,002417 
0. 004176 
9.006490 
0,006041 
0.004*24 
0.@03@i7 
0.001843 


CP 


CPO 


V/OR  M4I.0M9O)  ^ 


0.0023882 

0,0019644 

0,403 

0.828 

0.0014509 

0.0041671 

0.400 

0.828 

0.TI001584 

0,0034826  0,401 

0;829 

-0,0095005 

6,0028421 

0.402 

0,629 

-0.0005503 

@.0024275 

@,4@1 

0.828 

-0.1003045 

0,0021379  0,400 

0'.'S29 . 

-0,0011591 

9,0025112  9.401 

0,628 

-®,©Ol:430l 

0,0028616  0,401 

0.823 

0.0009319 

0  ,-0@i923ra-ir.-3w ' 

'tf.-83t  . - 

0,0012754 

0,0021603 

0.400 

0.830 

9,9019315 

@<>.0©25932 

©,4(H} 

0.330 

0.0031032 

@,0032394  0,400 

■0^029  '  ' 

0,0032982 

0,0021984 

6,401 

0.330 

0.0044486 

0,0026255 

0,406 

0.331 

0,®O$1498 

0,0022819  0,401 

0.831 

0,0636863 

0.0022194 

0,401 

'@.830 

0.005560? 

0.0022912 

0,402 

0.330 

0.0052535 

0,0022694'  0.402 

0.®29 

®i0©38960 

0.0020523 

6,460 

0.830 

0.0027113 

0.0019328 

0.400 

0.829 

0,0016420 

0.0017676 

0,492 

0.830 

s 

.1 


.2 

.0 

.1 

.1 

.6 

.7 

.6 

.4 

.5 

.6 

.3 
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RCTCff  SCALE  DATA  «  PRCGRAR  LA352i  ^  ECCV  AXES 


06/26/68  PAGE15 
TIPS  930.87 


Table  II  -  IS.  Rotor  No.  2 


TEST  aiU.l  RUN  8 


44  FT. 

TAPEREC  TIP  RCTCR 

V/CR  =  .H-t 

Ml. 

3  )  (  93  »  =  ,S4 

SHAFT  AXES 

CCEEFICItNTS,  8ASEC  CN  RCTUfi 

SLACE  AREA  AND  «DTOR 

TIP  SPEED 

ALPHA 

ALPHA 

A 

PT. 

THETA 

SHAFT 

CCNTftCL 

CT 

CF 

cpxe 

CRY 

cc 

CP 

CPO 

V/CR  P(l.0H90 

^3 

1. 

8.0 

-5.2 

-11.4 

1.151026 

1.532334 

•l«Sl  i  J  7  £  trt 

-C.0Cfl21S 

-3.0t0659 

1.104235  ■ 

00476  2T‘ 

“3.C0'33‘364 

0.-417 

'  0.'928 . 

.3 

2. 

IV.H 

-  5 

-13.1 

,  1 6  4  6  6  4 

C.  ;52258 

-C.O.;  1776 

-L'.vO:3:'72 

— V  .  3  6  8l 

■0.035  640 

3.0055777 

a.C039782 

0.4Q8 

0.939 

.2 

3. 

12. t, 

-5  .  L 

-14.7 

..^.73595 

5  .:  U268 

2  25  3 

-0.503354 

-■:.€.y95e 

0.C3745S 

1.0C7113S 

0. •0347169 

0.4D8 

0.938 

.0 

4, 

6... 

-5.  ' 

-9.4 

J.33755C 

C. 102983 

-S  .50*^715 

-<u:.a:c792 

0.103036 

•3.CC3S77C 

1.0328259 

0.407 

0.937 

.4 

5. 

4.:; 

-5.  i 

-7.4 

;,.C2CS62 

0.  132914 

-J.£5'‘328 

—  U. 2.6123 

-1.2C:082'« 

0.012156 

3  .QC 2 2 198 

3.0026356 

0.412 

0.938 

.3 

6. 

4 

-4  ,  : 

:.f}5  '326 

2.5.3739 

-5.551797 

-C. 050" 14 

-■7  .fi  "i  l57w 

0.031653 

2.051763,1 

3. .2031442 

0.411 

0.938 

.0 

7. 

■  6.? 

,  ♦  ' 

-6.  : 

1 .  C  6  6  3  9 

"  .’'■'3761 

-5 .552636 

-C .010? 90 

-roc  cri^TT 

■ a.3S2  65? . 

■‘7.0177095' 

L. £139 ell- 

0.414' 

Q-.'934  ’  ~ 

.1 

8  . 

8. : 

-8.1 

9 .  J  7  756  9 

1.3L2495 

.i:i2429 

-0.031:63 

-..S6lc97 

•:.0C41S6 

3.0042144 

3.0048772 

0.413 

0.934 

9. 

10.0 

J  «  f 

-li,.  i 

i.ieC281 

^ J643 

-L  .01.2865 

-a.:o3i26 

-3.9yl282 

0.306043 

:  .0058828 

3.0057487 

0.410 

a. 939 

10. 

2  .C 

-2.2 

:.C36i37 

0. If  3 785 

-5.J5U41 

-Oi. 000125 

-.3.001398 

0.3C1239 

1.3313368 

0.0028022 

0.438 

0.940 

11. 

■l.C 

-  J.5 

V.C23446 

C. 55,3 5  'H 

-1.301664 

-  3  .6  j2ij44 

0  .€52252 

3.301059 

3.0011567 

€.0025469 

0.407 

0.945 

.1 

12. 

€  «  C 

S.T 

3. 

i.,)547o2 

€.005369 

-C. "32451 

C.CC3'343 

-U.C31462 

-0.CCCS22  - 

3.0004256 

0.0033939 

0.408 

0.946 

-.2 

■■■‘IT. 

■ . 2.3 

5.J 

I.l 

T. 36 94 SC 

5.104941 

-3.033498 

c.3?ans 

-0 .031656 

-S  ; 303756'  - 

■0 .5OTI673  ■ 

5731J3“9'3Tr 

TST409' 

”17744 

-,4 

14. 

4  •  j 

5.1 

-1.  ' 

C  .‘jai497 

3  .wt:4533 

.0043  85 

>  .0Ot’15B 

-3.;ei420 

3.300719 

3.0038311 

0.0049570 

0.407 

0.946 

15  . 

6.C 

5.1 

-3.3 

.,;.va6212 

O.ih,  21  T 

-1.534714 

0,900231 

-3.561537 

0.302431 

;  .0025210 

3.0S59719 

0.407 

0.948 

16. 

6  • 

5  .  T 

-5.2 

T.C91647  - 

■i. 259113 

-'3.334256 

j.ooycsa 

-0,0CT744 

3.084232 

C. 0043823 

5.1069852 

0.400 

0.947 

17. 

2*^ 

7. 

2.2 

5,085943 

3.554986 

-'.OaS  J7< 

o.oouaii 

-1,0C19C9 

-o.oooeaa  - 

■3  .C037G2U 

0.0052983 

0.417 

0.930 

-.5 

TEST 

313.  • 

RUN  9 

.Tvrsoj-  =  . 

■34''  . 

■  44  FT . 

Tapered  ■ 

TIP 

RCTCR 

v/dft  =  .•¥; 

H<1 

SHAFT  AXES 

CCEFFICIENTS,  BASED  CN  RCTOR 

HLACe  AREA  AND  ROTGR  TIP  SPEED 

. 

ALPHA 

alpha 

At 

Is 

PT. 

THETA 

SHAFT 

CCNTRCL 

CT 

CF 

CYR 

CPXD 

CHY 

CC 

.CP 

CPO 

V/CR  MU.OHSfi  } 

- 1-.  • 

7:3 

7.1  ■ 

4  .2 

■■■j.  16  9  3  51 

j.'isis.; 

-  "i 

.‘1-')3  5S  3 

5 .737256 

-1.051147 

■-3. £1X414 

'-5', 0314919 

0.5037970' 

i.4r3' 

0,938 

2. 

-2..; 

7. 

C  •  J 

:.:.57988 

1.  5  27  5 

.512380 

U.  jllS  a 

-  '.1-.  U2i 

-5.:il412 

-j. 1013211 

2.0335740 

0.411 

0.939 

3. 

2. . 

?. 

2.3 

1.181236 

5.':''4274 

^  -4 

«  J  4  6  6  3 

7.17.3619 

-■1.201594 

-2.1 3C764 

-J.CC26982 

2.3047063 

0.410 

0.941 

4. 

4  •  V 

7,.; 

3 

:.v9.937 

/..■J,!2434 

^  * 

.  j,:52  7a 

(,  .L  '373 

-  )..J.a258 

C ,C55747 

V  .Ci-37395 

2.0057822 

0.411 

0.941 

5. 

8 . 

-1 ' 

-14,0 

1.12-  ,179 

3  .“ 22921 

.  T-'  '14  6  8 

—  “T  «  M  1  ' 

-o.as:''729 

5.233445 

3,0233277 

2.3333520 

3.410 

0.941 

.6 

6. 

1 V  « 

-1  • 

-lo  .1 

;'..i3  363  5 

i  .  1  -.,•  2  9  22 

,  HV-3  36 

V.  ■:wU'i32 

-,,.2:^0757 

3.354866 

'..3347757 

3.0034884 

0.4U 

0.940 

.8 

7. 

. . 12.C 

-  1 .  J 

-17.6 

7  ,14  7427 

3.  .:«2S72 

. ‘222 

-C.i,jW245 

-1. 505609 

5. ££6622 

.:.0'3  61342 

'0.M36553 

r,'4n"' 

“3.940  ' 

.5 

a. 

13  .7 

-1, 

-19.4 

1.058714 

n.  'uieis 

"  * 

..T;)''2  52 

-2.703159 

-1.021688 

C  ,2C8524 

2,0578363 

0.C0417Q6 

0.412 

0.938 

.5 

9. 

13.7 

-is.l 

-22.9 

::  .•13  454  8 

2.  ):-2e23 

.1,;  '936 

-2  .  j-Oisa 

~  ^ C  8  7  V 

0.136529 

3.0262338 

43.0035937 

0.413 

0.937 

.8 

10. 

12..,, 

-15.  , 

-21.3 

'.11S972 

’  .1..2762 

1 

..)  .1216 

-  1  .  .  ;  ■5  2  5  7 

-,-.0  3t:351 

5.034532 

1.0344523 

£.0335344 

0.413 

0.936 

.9 

11, 

1, 

-1 5  4 

“19.8 

...  17799 

2  9  3 1 

.  ;vll34 

-J. 11 3 279 

-i.'lJiSla 

L  .302864 

2.2228712 

2.0032024 

0.413 

0.936 

1.0 

•60 


HCTLr^  SC/iLE  CATiD  ^  Pt<CGKAK  LA3S3;)  *  ECCY  AXES 
Table  11-16.  Rotor  No.  2. 


06/26/68  PAGE13 
Tlf'E  930i87 


TEST  31C.-  RtN  7 


PT. 

THETjft 

ALPhA 

SHAFT 

ALPHA 

CCNTRCL 

44  FT.  TAPERED  T[P  RCTOR  V/OR  =  .  45  P  (  f.L!  )  (  9C )  =  ,77  ' 

SHAFT  AXES  CCEFFICIEMS,  BASED  C6  RCTOF  BLACc  AREA  AND  RCTCR  TIP  SPEED 

6T  CH  CYR  CPXE  CPY  CC  CP 

CPQ 

V/OR 

811.0) (90 

1* 

6.^ 

. -5.^ 

-11.4 

.  .04292.^ 

;J.1C;2529 

-3.  ’niifc7 

V. 003546 

-■3.030389 

■'3.353466 

2.CC35'2C1 

5.002868  4' 

'0.448 

0.7*69 

2« 

6.2 

-  5  ,  '} 

-9.5 

1.J27972 

2 .202427 

15731 

0.500.:  8  7 

5.2C73C1 

0.0fi243i 

0. 0025256 

0.0024721 

0.445 

0.772 

3  B 

4 

-5. 

-7 .7 

T.-U3462 

2.3^223  I 

-■3.  C  5  *“4  3  7 

mh  J  J'  1 L  T 

5.4'03315 

C.C61651 

0.0017110 

0.0021660 

€.444 

0.771 

4. 

It** 

-5.-; 

-13.4 

7.C55439 

<'-aC2273 

-2.301656 

O.CC3i64 

-1. 03  ■>231 

C .3C4714 

'1.CC47417 

0.CO342O8 

0.447 

0  .773 

5  • 

1 2 .  C 

-5.0 

-15.1 

C. 064687 

i). 371673 

-0.102219 

-3.300114 

-0.000488 

0.3C6339 

2.CC62827 

a.C042697 

0.447 

0.772 

6  * 

X  3  fl  7 

-  5 .  ■ 

-16.7 

.jf. 373788 

V .023486 

-1.3-:2296 

-o.GvOegs 

-C.C31223 

5.306390 

'3.0081762 

0.0052135 

0.447 

C.772 

i2  .C; 

-i3  m''-' 

-18.2 

139376 

3.1f2'4'68 

-3  .00  0  31 2 

-S.f:3CGi4 

-5.13031C 

€.235365 

■  0.'0052C7C  ■ 

C. €031542 

0.446 

'0.*77i' 

8  <* 

1C « 0 

—  1  J  *  i. 

“16.6 

0.128747 

C.CC2525 

-c.caa*i97 

-J  .300172 

€.304014 

'3.C039253 

0.0027639 

0.445 

0.771 

9  « 
I0« 

e  aO 

-Ib.O 

- 15  .  ^ 

1.C14468 

C. 0*02632 

-0.3.0'Ki4  9 

C. 331293 

-0. 333165 

C  .€32522 

0.0024667 

0.0024787 

0.444 

0.771 

13.7 

—  1  .  .J 

™2 

;.i52ea7 

C .55 19  )4 

-0.33!*'713 

—3  .  >  03 1 7  5 

-3.052828 

C  .027355 

/. 3071607 

0.7037747 

0.4*4  6 

0.770 

11  > 

14 .  n 

-13.3 

-23.2 

j.-iassso 

3  .C32886 

->,*32584 

-.D.C  :ii242 

-,*.335431 

C.0C5261 

9.0050870 

0.0033365 

€.499 

0.772 

12  • 

13.7 

-15.0 

-21.7 

5.214317 

S.CC2943 

O.*a06j? 

-1  .t-2D119 

-0.033394 

':.C33269 

0.0032820 

0.0028876 

0.443 

0,771 

IS.O 

-15.  ‘t 

. -2-;  .4 

5.021381 

3  .003  312 

5,005723 

-0.000214 

-5i.0£'3844 

5.061542 

3.0715554  ■ 

0.7727  6 re 

^44T 

"'07771 - 

14» 

*  Q 

—6 .3 

5.357434 

0  .'426f  2 

2337 

S.  2.73 14  5 

-  .<.330322 

6.231861 

,  .3019756 

0.0029533 

0.448 

0.770 

1 5  • 

8  .0 

•V  • '  ‘ 

-e  .4 

..266457 

S.. 01  2  235 

-5.503345 

C.2'C.';45 

-■'..331264 

C.C53227 

3.6031285 

0.0039098 

0.448 

0.770 

1  £)  a 

1C  .0 

- 1  „  .  3 

o.':7a45C 

f  .0i2627 

-3.253956 

o.cnong 

-1.301461 

C. CO  5063 

5.0051379 

a. €050691 

0.447 

0.772 

i  7  a* 

4.3 

-4.3 

3.042844 

7.CC2716 

-5.5317^5 

0  .C2C167 

-:;.:331C4 

0,301256 

2.CC14003 

0.2025030 

0.446 

0.770 

1 8  » 

2  *0 

U  •*  ‘ 

-2.2 

5.L28589 

?  .  :..2693 

-3. 131189 

J  .  >  V  '>  f  0 

-5.33-5  266 

1.300914 

5.0013639 

0.2022387 

0.446 

C.769 

19* 

20. 

1  i « c 

2.C 

-11.2 

0.332471 

-C  .f 3  5192 

-''.004263 

'  3.3in2  2‘3 

-'".531 -783 

5 .206058 

6.  C.C  60  66 'i 

"a  .00  5  594  5" 

0.444' 

o'.  7  68" 

5*1 

1  * 

0 .261984 

0. 223771 

-0.003272 

C  .33C27  .I 

-0.090885 

-C  .C5C664 

-3.0006993 

0.2031625 

0.445 

0.770 

2 1. » 

L « C 

5 « 

2.6 

3.048524 

■J.0C398I 

-0.312523 

C.C  11284 

-  0 .353635 

-C  .€CC770 

-0.0006364 

*1.0029101 

5,449 

0.773 

2  2  » 

"2  -.C 

4.6 

.  .5  3  3  6  5  5 

r.''-r3S.5 

-1.031903 

■:  .23  ?19:- 

-.'  .''134?6 

-0.  COO 3 94 

-,‘.0032553 

C. 2026961 

0.449 

0.770 

23 « 

4  *  -i 

5 .  • 

-1.3 

5.074156 

5  .  ';3  2996 

-5  .5t4224 

3  .4'.V''268 

-<  .1:55858 

-C  .5£aa67 

9.0035638 

fi  .2039916 

0.448 

0.770 

24  a 

6  .U 

5." 

“3,5 

5.763662 

C .i 2 1686 

-C. 5 548 75 

0.130221 

-1.331497 

C. 061487 

■nCC15349 

5.2051759 

C.449 

0.770 

2  5  « 

8  .  ?J' 
i;;.7 

5..! 

“5  »  5 

0.d9139 j 

-3.0 536 28 

-,’!.-l3  5514 

C .250 199 

-J. ’la  124  7 

';.2C2  509 

2.CC36C47 

>5.€a6415’8 

0.447 

C.77  3 

2  8  « 
27. 

-7  . 

.  1  j  534 

-3. .“22247 

->.  ;5351.: 

L  .4  3!"*  124 

-).3*:i289 

1.175706 

i. €056914 

0.0080356 

0.447 

0.773 

'y  •  » 

7.  ’ 

4 , 1 

T. 763978 

4511 

.5  535  75 

5  .  '.10221 

-1  ..351096 

-C. 201824 

-1.0S17735 

j. 0034 74 5 

0.446 

0.772 

23 » 

7  *  ■ 

6 . 1 

“.04Ei5C 

0  .'JC44Se 

002750 

5.235*331 

-1, 303777 

-0  .C31488 

-3,CG13959 

0.0030614 

0.446 

0.771 

29  « 

2 . 

7 . 

2  .  ' 

'  .C76192 

3.‘:C3  945 

-J. 334339 

5.52C’79 

-■*.c:i-'6  7 

-a.. ■'01  56  6 

-0. €014593 

C. 5041032 

3.446 

0.771 

»«.  61 
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ROTOR  SCALE  DATA  ^  PR06RAH  LA3530  <■  BODY  AXES 


05/16/68  PA6E23 
TIHE  910.93 


Table  II  -  17.  Rotor  No.  2. 


TESl  aio.o  RUN  12 


PT. 

THETA 

1. 

@.o 

2. 

lO.O 

3'. 

it.o 

4. 

6.0 

3. 

4.0 

6. 

2.0 

?. 

4.0 

8. 

6.0 

9. 

B.O 

13. 

10. S 

11. 

2.0 

it. 

O.S 

13. 

-2,6 

14. 

o.@ 

15. 

-2.0 

16. 

2,0 

17, 

4.0 

18. 

4,0 

19, 

6,® 

20. 

2.0 

21. 

6,0 

22. 

-2.0 

23. 

10.0 

24, 

S,6 

25. 

6,0 

26  . 

12.0 

27, 

13.7 

28  . 

13,7 

29. 

12,0 

30. 

10,0 

31. 

13.7 

32, 

12,0 

33. 

10.0 

ALPHA 

SHAFT 

-5.0 

-51,0 

-SaO 

-SfcO 

*»s*o 

@40 

OiO 

o'.@ 

0«0 

Oi@ 

0^0 

0.® 

2.0 

2.0 

2.3 

2.0 

5.0 

5i0 

5.0 

5iS 

5fcS 

“10.0 

-10.0 

-10^0 

-10»0 

-IQiO 

-12.0 

-12.0 

-1-2.0 

-15.0 

-1510 

-tSlS 


44  FT.  TAPERED  TIP  ROTOR  V/OR  ^,46  HS1.0H90)  *•  ,86 

SHAFT  AXES  COBFFIC€E«TS,  BASED  ON  ROTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 

ALPHA 


CONTROL 

CT 

CH 

CYR 

CNXB 

CMY 

-12.0 

0.042006 

0.003041  -0.000775 

-6.080998 

-0.000512 

-14i0 

0.054996 

0.002984  -0.001249 

-a.IKTOOTT 

-0.001084 

-i5i6 

0.064277 

0.002303  -0. 001719 

-§•000078 

-0.001216 

-10^0 

0.030602 

0.003049  -0.000552 

-0.1^0996 

-0.000427 

-T.T 

8.017161 

0.002864  -0.000264 

-Ok §90081 

-0.000429 

0.m543 

0.0O2449  -0,000004 

-OkOSSOoi 

-0,00O692 

-4d5 

0.0482.40 

0.0033S4  -o.ooieii 

-O.OiiOlS 

-0.000467 

-6ii 

0.860819 

0,003221  -0.002618 

OkOOOOTS 

-0.000973 

-a.S9 

0,071453 

0.002525  -0,003268 

O.i^OTi 

-0.000866 

“10.9 

0.073060 

0.001211  -0.003679 

0,000024 

-0,001342 

-2.6 

0.033921 

0,0^3243  -0.001368 

0.000040 

-0,000737 

“0i8 

0.0.20528 

0,003110  -9.900742 

-OfeOOOOSS 

-0.000643 

015 

0. 006242 

0.001703  -0.000535 

0,0000.70 

-0.9OO36& 

g<,>5 

0.034914 

0.003531  -9,001552 

0kmi040 

-0.000597 

2.0 

0.019702 

0,003164  -0.000923 

ei.  000 133 

-O.OOOS8& 

-1.5 

0,048848 

0.003670  -0.002270 

0k000128 

-0.000717 

0,061393 

0.003487  “0.TO2973 

3.000202 

-0.003992 

-l.S 

0,079617 

0.002691  -0.004812 

0.  ©002:77 

-0.000831 

-4.0 

0,086717 

0.OT1O6O  -0.905320 

0,000373 

-0.000985 

0.3 

0.067498 

0.003732  -0.{ro39ia 

OkOS@229 

-0.000900 

2.1 

0,0552.78 

0.003948  -0.003071 

0kW9l53 

-0,000622 

4.0 

O.04OQ57 

0.003756  -0.002374 

OiOOSlSl 

-0.000559 

-16.8 

0.027663 

0,003050  -0.000905 

-0i000Ol2 

-0.030466 

-15.3 

O,0142SO 

0.002975 

0.006120 

-O.OOOllT 

-0.000362 

-12.9 

0.001649 

0.002794 

0,900143 

“O.IKm041 

-0.000239 

-18,3 

0.039607 

0.092928  -0,900296 

9.030256 

-0.008583 

-20i3 

O.0SOB39 

0..002454  -0.000692 

~®. 006012 

-O.0O0T05 

“21.5 

0,040048 

0.002940  -0.000384 

0.^50053 

-0.000580 

-20,0 

0,028818 

0.003341  -0.009203 

OkOO@l59 

-0.000697 

-18.3 

0,016025 

0,003209  -0.009020 

0,008028 

-0.000260 

-23.3 

0.024330 

0.903470 

0.000090 

-0.000044 

-0.000722 

-21,9 

O.0118S2 

0.003624 

9.000139 

-0.000004 

■“0.000472 

-20,4  " 

0.000105 

0.003430  -0.069034 

o.ooe@&4 

-0.000530 

CO 

CP 

CPO 

V/OR  HI1.0M90I 

0.003S69 

0.0035693 

0.0031800 

0.462 

0.865 

0.004969 

0.0949690 

0.0039595 

0.464 

0.862 

0.006128 

0.9066279 

0.0048700  0.463 

0,864 

Q. 0021119 

0.0026246 

0.0027439  0.462 

0.865 

0,001841 

0. @018407 

0.0024554 

0.465 

0.S63 

0.001116 

0,0012260 

0,0612907  O; 462 

msss 

0,001413 

0.0014333 

0.0028566 

@.4®2 

9.  @65 

@,001186 

0.0021862 

0.0034834 

0.465 

9.861 

O.OOBill 

0.0036113 

0.004504«-fr4S4' 

-07062  — ' 

0.903454 

0,0054543 

0,0056901 

9.465 

0.864 

0.001049 

0.0010490 

0.0024960 

@.466 

9.864 

0.000901 

ffiOSOOOlS 

e.saist’Frisr.-^iso 

oiisr 

0.001048 

0.0010477 

0.0923029 

0.465 

0.  862 

0.000402 

0.0004319 

0.0925496 

0.466 

9.861 

6.000141 

0,0006415 

0'. 0024077  0^.464 

0.864 

0,000475 

0.0004749 

0.0928610 

8.468 

0.858 

0.900926 

0,0009259 

0.0033336 

0.464 

9.864 

6.000449 

0.0004489 

S. 00461 17 

0.468 

0,857 

0.002043 

0.0020426 

0.0056676 

0.468 

o.asT 

-0,000570 

-0.D0O5697 

0.0036768 

0.468 

0.856 

-0,009195 

-0.0007952 

0.0031401 

i.46i 

0;is5 

-0.000598 

-0.0005083 

0.0027835 

@•457 

0.862 

0.904185 

0,0041852 

0.0033086 

0.454 

0.864 

0.002fS6 

0.0027858 

0.0029826 

0.463 

0.  863 

O.OOISSS 

0.0015549 

0.0026931 

0.462 

9.864 

0.005662 

0.0056620 

0,0037220 

0.464 

0.863 

0.00:7463 

0.0074625 

0.0043477 

0.464 

0.@63 

0,006754 

0,0067538 

0.0041390 

0.464 

0.863 

0.005076 

0.0050761 

0,0037710  0,463 

0.864 

0.003438 

9,0034378 

0.0033340 

0.463 

0.863 

0.00S326 

0.0053257 

0.0039278 

0.464 

3.864 

0.OT3S47 

@.0033469 

0.0035397 

0.464 

0.862 

0,001723 

0.0017230 

0.0032886 

0.462 

0,868 
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ROTOR  SCALE  DATA  «■  PR06RAM  LA3530  *  BODY  AXES 


OS/16/68  RA6E21 
TIME  910.93 


Table  II  -  18.  Rotor  No.  2, 


TESf  310.0  RON  11 


44  FT.  TAPERED  TIP.  ROTOR  V/OR  *  ,4S  M«1-0I«90»  *  .90 


SHAFT  AXES  C0EFFIC1ENTS»  BASED  ON  ROTOR  BLADB  AREA  AND  ROTOR  TIP  SPEBO 


FT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

GT 

CH 

CYR 

CNXB 

CMY 

CO 

CP 

CPO  V/OR  MI1.0){90I 

1, 

6.0 

—5.0 

-9*9 

0.030773 

0.002970  -0.000715 

0,600993  -0.000622 

0.002862 

0.0026625 

0.0027315  0.445 

0.900 

2. 

B  .  0 

-5.0 

-ii*9 

0.O449S3 

0.««>3SS7  -0. 001154 

O.OOOOSB  -O.OOOB94 

9,003708 

0.9037076 

0.0032047  0.445 

0,901 

3.  . 

10.0 

-'SiS 

-13^9 

0,059t5i 

0.602662  -0.001619 

-0.000075  -0,000992 

g.oosass 

0;@e'S255i 

0.@Sr4W13  @.447 

0.897 

4. 

u.o 

—SiO 

-15,5 

0.066267 

0.002043  -0.002060 

©..000013  -0.001229 

@.006148 

0.0067484 

0.Q04832S  @.446 

0.899 

5. 

13.0 

-SiS 

-164  4 

0.060763 

0.000027  -0.002315 

-0,000016  -0.001003 

e.ooissa 

0.0075383 

0.0049439  0,451 

0.906 

6. 

£3.0 

“ii.0 

“IS  *4 

O.0S89S3 

0,001603  “0.001277 

-0.000034  -0,001153 

O.O07S46 

©.0Q75462 

0. @@53269  1V442 

0.98® 

7. 

4.9 

“3,0 

-7*9 

D.OWOl 

0.092939  -0.WO538 

-0.000061  -0,000512 

0*001859 

@.3013497 

@*@©2440®  a, 439 

0.90© 

S  . 

2.0 

-3,S 

-6„>S 

0.003727 

9.002684  -0.000392 

@*0§®O6B  -0.000435 

9*001263 

@.0012496 

0,0022807  0,439 

0.893 

9. 

2.0 

-246 

0.033034 

0.003844  -6,W1544 

@.00009®  -0.001046 

0.001098 

e,'001@9@l 

r.'il2TS7y'@',^3 

©.'191  " 

10. 

4.0 

0,0 

-446 

0.043232 

O.9037S1  -0,002289 

0.690234  -0.000822 

@,001493 

0.0014929 

0.0030181  0.444 

@.9®© 

11. 

6.0 

0.0 

-6*6 

0,06.1392 

0.003614  "0.M2827 

0.000073  -0.000961 

0.0023S6 

@,@023863 

0.003785®  @,446 

0,898 

12. 

8.0 

0*0 

-8*8 

0.01086a 

0,002786  -0.003527 

0.600142  “0,001227 

i.OSSBll 

ff.eOiillO 

S.OSWMS  0.445 

KSW 

13. 

10,0 

0-0 

-10,8 

0.0.78276 

0.001353  -0.003856 

6.000028  -0,002037 

0.OOSW5 

0.0057746 

0*0060310  0,446 

0,896 

14. 

O.Q 

0.0 

-0*9 

0.019631 

0.003758  -0.001036 

01900120  -@,§00854 

0,000970 

0,0009703 

0. ©@26184  0.445 

e.099 

15. 

-2,0 

0.0 

0*6 

0,005797 

0.003457  -0.009656 

0»@9aO29  -0.000729 

O.MIOM 

e,©orass3 

e.SS2S2ai  @^^447 

BVi95 

16. 

2,0 

2*0 

-1*4 

0.049593 

0,004936  “0,002192 

0,000104  -0.001323 

O.0IW4S2 

©*0004817 

0, @833093  0.445 

0,895 

IT. 

4.0 

2,0 

-3*6 

S, @631*5 

0.004517 

“0.003137 

O.0OSIS8  -0,001308 

0.001035 

0. @010352 

0,0037996  0.445 

0.896 

18. 

0,0 

2.0 

0.5 

0,034470 

0.004784  -0,001636 

0,006025  “0.061262 

S,iQ®04§6 

§,6004868 

O.SQ3@9S3  B.447 

0.894 

19. 

-2.0 

2-0 

2*1 

0.016118 

0.004692  -0.001216 

-0.000731  -0.604135 

0,000609 

0.0006685 

0*0829382  @,446 

0.895 

20. 

“2.0 

5,0 

4*1 

0.043382 

0.005275  -0.002332 

Oi.000198  -0.001570 

-0,000590 

-0,6005797 

0,003364?  0.448 

0,895 

21. 

5*0 

2.4 

6.648046 

0.006152  ~0,©031S2 

@,0@il38  -0.003754 

-0.000761 

-§.i80?fiO7 

Q. 003739 3  0,448 

0,894 

22. 

2.0 

SiO 

0.5 

0.070687 

0,005395  -0,003867 

0*000146  -0.001839 

-O.OQ0567 

-0.0005667 

0,0043149  0,447 

0,893 

23. 

4,0 

5.0 

-1,7 

0.081696 

0.003976  -0,004826 

0.000332  -0,001611 

O.00OS41 

0,0005406 

0,0051259  0,447 

0,894 

24. 

8,0 

“10.0 

-15*1 

0.0171*7 

0.002982 

0.000140 

0.000001  -0.000259 

0.002918 

0.0029178 

0, @@20822  e.4S@ 

0,893 

25. 

6.0 

“10,0 

-13*2 

0.003715 

0,002987 

0,000035 

0,000030  -0.00051© 

0,001651 

0,0016512 

0.0026803  0.449 

0,892 

26. 

10. 0 

“10.0 

-I6«a 

0,031324 

0.003067  “0.000009 

-O.O0OS65  -0.000594 

O.0O44S3 

0,0044527 

0.®@38154  0.447 

0,895 

27. 

12.0 

“10*0 

-10.5 

0,043574 

0.002846  -O.TO0195 

0»0Si§24  -0.000768 

0.005960 

S.B0S9597 

0.0837296  S.446 

0,899 

28. 

13,7 

-10.0 

-20.3 

0.047725 

S. 001022  -0.000478 

-0,001093  -0.002625 

0.007924 

0.0079245 

0.0045279  0.449 

8.896 

29. 

£3.7 

-12.0 

-ai.4 

0.040932 

0.003023  -O.S00340 

0» 000134 

0,000287 

0.007158 

0.0071578 

0,0046045  0,445 

0,897 

30. 

12.0 

-12.0 

-19*8 

0.032S74 

0,002973  -0.000079 

-0,000126  -0.000466 

0.OSS406 

0.0054065 

0.0036095  0.450 

0.887 

31. 

IS.O 

-12V0 

-18«0 

0.020946 

0.003107 

S.0DO222 

-0.000018  -0.000745 

0.003771 

0.9@377@& 

0.SO3I525  ®.46l 

0.@88 

32. 

13.7 

“15i0 

-23,2 

0.S29372 

0,003120 

0.000588 

-0*000249  -0,001043 

0,005769 

0,0057694 

0,0036791  0,445 

@,®97 

33. 

12.0 

-IS.O 

-21,7 

6.017217 

0.003252 

6.000666 

-S, 001366  -0.900756 

0,003990 

0.0039904 

0,0033791  @.45Z 

0.887 

34, 

10.0 

-ISikO 

-20*1 

0,004187 

0.003295 

0,000561 

-0,001008  -0.000729 

0 .0O2S49 

0,0023486 

0,0032939  0,451 

0,386 

.3 
.4 
.2 
.3 
•  1 
.1 
.3 
.2 
.1 


.1 

.1 


.6 

.6 


1. 

1. 


-63 


v^JOO\£><4COUnCio 


PT. 

1. 

2. 

3. 

4. 

5. 

6. 
■  T. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
17  . 
18. 
19. 
2-3. 
21. 
2  2. 
23  , 


44  FT.  TAPEREC  TiP'ftCTCR  \//0R  =  -S'/  F' ( 1 H  9’!)  =  ,  g/ 


SHAFT  AXES  CCEFFICIEMS*  BASED  CA  fiCTCfi  BLADE  AREA  AND  RGTCR  TIP  SPEED 

ALPFA  ALPHA 

THETA  SHAFT  CCATKCL  CT  CH  CVR  CFX8  CFY  CC  CP  CPO  V/CR  N(l. 01(90) 


6,il 

c: 

-9.6 

:.L224:5 

C  .  :':3937 

-■'.’’01145 

0 .3M19S 

-1.330537 

C. GO  2 401 

:.s{:24ace 

0.0514135 

0.514 

0.6D5  — 

.4 

6  .€ 

li  * 

-6  .8 

y. V52  42  J 

I-  .  ! 3456 5 

-i.  T-  2  712 

0  2  18 

-■1.11.1374 

S'.Cf  2J79 

c.C{;2C7a7 

S. 3043092 

0.518 

0.802 

.1 

8  .3 

'  » 

—  9  •  " 

: . J62578 

y  .:.4..,  79 

‘■3698 

!J.1'3A253 

£01168 

C  .0 >3334 

3.C033042 

0.0052291 

0.519 

0.802 

.0 

4  •  J 

-4.9 

3. 035421 

T. 1:4191 

-0.--31  909 

-C.C5.j778 

-’1.  ■53 10  7  8 

C  .-051393 

0.(1013932 

0.0034628 

0.511 

0.609 

.  2 

2*0 

-2.8 

’.325717 

C .31  3  992 

-0.032232 

5. 301 2 18 

-'1,  J  D104!; 

0.000698 

:  .{1CC6978 

C.0C27C96 

0.512 

0  0  80s 

1 

^ « .t. 

5  9.r 

-ti  »  Z 

.  ;'64  J96 

3. '  5256 

-  .  :  :3824 

.5 .1002  52 

-1. '3 -526  81 

-£.30.;552 

-'C.<1*0.'5522 

€.£048861 

0.521 

0.799 

5, 

2.1 

■<.152527 

5.;l5299 

-1.0*2415 

-;.552e22* 

-■i.i?'^led6 

-3.3£ff943 

-1TdX'S54^31 

0';3o4ffS4Tn3r;5n 

'  0  .T99 

2  »  V 

5  «  V 

4 . 1 

139922 

A .’55497 

-C.  Ml  981 

-3. 2-13!)  11 

-0  .002373 

-C.£!;3725 

-0.ace7247 

0.3037819 

0.512 

0.809 

a .  j 

-  5  •  .3 

-11.3 

..13421S 

0.0-4422 

-■l.  'i  >1367 

5  .■j')')Z57 

-1.301366 

C.S-i2  3i? 

C  .CC33167 

0.0039870 

0.512 

0.808 

6 

-  5  »  V 

*“  X  3  9  7 

. J44938 

1 .0„4434 

-;i.lJ1683 

0. 1..J0163 

-l.-,i;U6f*l 

C  .-30 4  42'3 

C. £344203 

6.0045834 

0.508 

0.811 

5 

X  ..  a  V 

“  I ,  ‘  •  ' 

- 16  .(5 

<,118331 

V  .  y'v  4  28  2 

-;-0  ,  '526 

D,MC2  75 

-  5  .  u  :  *  6  £  8 

3.C33554 

’.♦13335537 

0.00 43631 

■J.5C9 

0.810 

Q 

i  2  *  sf 

-  1  i  «  f 

-  i  c  9  5 

'.129473 

£ . 55^291 

-  l-.'625 

-5 . 1  .'0 17  1 

-1.331750 

C  .DC 5041 

S.ar 5C413 

■J.C045432 

0.509 

0.812 

0 

Q 

13  a  7 

“  1 7  » 

”  2  J  *  4 

1 .339466 

£  .C04421 

-0.11''g2ij 

13,Oju4  36 

-S. 3-3195*5 

3.:o64r2' 

■5.S'2M7i6^ 

■  o.isonTwimrQ 

■■(r;iw — 

i7 

7 

1  3  9  7 

"  1 2  «  ^ 

”21*6 

129227 

s .  :::469 1 

<'1*2: a 

-C,;-JL13  J 

-0.5  :c734 

■3.S'356g8 

£.0056983 

£.0348936 

0.512 

a. 810 

9 

1 2 » ' 

~  c  «-... 

17  »4 

:(4  :,i4  4 

•;  .204284 

--.::ii75 

-C.i;C32v 

~;(..:’jii23 

C  .CO 5469 

5  .CG54686 

■3.0047075 

0.512 

3.809 

.8 

*  B « - 

-15*7 

..03  419 

C.:'.4  3'’>7 

-r.c:  931 

C.f?0219 

-.’.503  74  5 

3 .3 143 5c 

C  .C04C56  3 

3.3C43254 

3.510 

0.808 

.8 

O  9  a 

”  B  •  V 

—  1 3  *  9 

".  J166-3 

4  ■■  36 

-i.::'  72.; 

j.‘’  <,*3  35 

-.  .LOMU 

:i..;j2  789 

;  .«iL2789C 

(’336351 

D .  5 10 

0.8-58 

.  8 

6  « -w 

-3  9.' 

”  1  9  a 

. 4  D  3 1 7 

‘ . '4648 

-  . .  ’  226  . 

...  j.l  H9 

.6  .1549 

?;  .  :  3  4  23 

f  .O  v34198 

•5.3044  805 

3.512 

0,809 

6 

”  8  •  a 

J32  639 

.  ^41 .18 

-a.c  :i793 

<.  ,jy0355 

-1 .1JU25 

c  .0:2442 

5'.0324'422 

O';  510  ■ 

a  .8 10'  "■ ' 

•  V 

.  5 

4  9 

-  3  9 

”6*6 

.1*22683 

0.;  -‘3966 

-O.t-.l  762 

-3  .'  I.JSSj 

-1.  ja-*’729 

V  •  V  3 1 8  4  -3 

•;  .'CC18396 

3 .3032283 

■S.510 

0.810 

^4 

4  a  r 

2  * 

”3.7 

r . L  53844 

.  4  5  33 

136-3 

-1 .  ' 2  ‘  1 7 

--.C.1497 

f'.T  .!2-:ei 

,.0021837 

■T. 3052496 

0.516 

0.811 

^  » *•„ 

2  *  ; 

-  i  .a 

,  .  >4  3216 

,  *  4  6  4  1 

2  1 7 .. 

V  .  y  -.  .'v  5  6 

' . C  20  54  95 

’5036367 

2.512 

0.838 

a » . 

1.1  9 

“5.3 

! .  'i  t>r  66  2 

'  .  !,;4  4'i  ! 

-..*-.,3538 

i .  "  11 2  4', 

-  ’.3  ;'1365 

0.CS1858 

C.CC  18577 

3.5053986 

0.511 

0.810 

--64 


ROTOR  SCALE  DATA  #  PRQfiRAM  LA3530  BODY  AXES 


05/16/68  PAGEZ7 
TIME  910.93 


Table  11-19.  (Concluded) 


TEST  310.0  RUN  14 


PT. 

1. 

2. 

3, 

4, 

5, 

6, 
7. 
@  . 
9. 

10. 

11. 

12. 

13. 


THETA 

2.0 

2.0 

2.0 

2.0 

0.0 

0.0 

0.0 

0.0 

-2.0 

4.0 

4.0 

4.0 


ALPHA 

SHABT 


-2.0 

-2*0 

OiiO 

2.0 

0.0 

2.8 

4*0 

6*8 

6.® 

4.8 

8*0 

-2*0 

—4.8 


44  FT.  TAPERED  TIP  ROTOR  V/OR  *  ,5/  Mjl.0H90)  *.8/ 


ALPHA 

CONTROL 


SHAFT  AXES  COEFFlCiENTS.  BASED  ON  RDTOR  BLADE  AREA  AND  ROTOR  TIP  SPEED 


CT  CH  CYR 


GMXB  CMY 


CO  CP 


CPO 


V/OR  Mfl.0H90) 


■r4*0 

0.016566 

0.003254 

-3*0 

0.026185 

0.004285 

-1*0 

0.048181 

0.006329 

I.90 

0.076474 

0.009794 

***i.«f9 

0.016944 

0,003288 

1*0 

0.038915 

0.004712 

3.0 

0.063241 

0.007278 

5*0 

0.087219 

0.009602 

5.0' 

6.051631 

0.004876 

3.0 

0.028969 

0.003636 

”1*0 

6.087023 

0.012557 

1.3*6 

0.0^6146 

6.C^9993 

-5*0 

0,0416-34 

6.006298 

-0.000687 

-0.000901 

-0.001738 

-0.002878 

-0.000729 

-0,001637 

-0.002527 

-0,003391 

“0,m)t825 

-0,00167a 

-0.003416 

-8,002664 

-0.0^1503 


-0.000033 

-0*000029 

-Q.mmiJ 

0.000097 

-0.000041 

-0s.®?ei23 

-0*000107 

OibOOioa? 

-O*W0@31 

-0.000085 

0*800492 

0.000075 

0.000013 


-0.000263 
-0.000609 
-0.001039 
-8.001260 
-0.80014S 
-0.000629 
-0.001235 
-0. 0014.71 
-8.000564 
“0.000571 
-0.601488 
-0.061630 
-0.000751 


For  the  following  data  points 
a^  and/or  b..  Oo  ±  .2° 
s  ■^s 


0.001277 

0.0012826 

0.0026617 

0.514 

0.805 

0.001131 

0.0011118 

0.0028208 

0.517 

0.803 

0.000157 

0.0008447 

0.0033358 

0.514 

0.605 

-0.001068 

-0.0009358 

0.8052405 

0.318 

0.799 

0.000999 

0.0009423 

0,0026076 

0.311 

0.806 

0.6^0074 

®.0MfX821 

0i00316TT  0.513 

0.605  . 

-O.001S6S 

-0.0014673 

0.0043300 

0.313 

0.805 

-0.003042 

-0.0026958 

0,0063611 

0.31S 

0. 803 

-O.O0I54I 

-0,000806 

0,0037603 

0.514 

O.804' . 

0.000116 

0.0801206 

@.0029380 

0,510 

0.809 

0.000261 

©«0@i3@i€ 

0.0063242 

0.310 

0.808 

0.060646 

0.0roS424 

0.0043658  S'.  513 

0.BO4 

6*001494 

0.0013890 

0.0030255 

0.510 

0«  808 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.1 


PT. 

THETA 

ALPHA 

SHAFT 

a. 

1 

2 

-2 

X 

s 

0 

2 

2 

-2 

1.4 

3 

2 

0 

2.9 

4 

2 

2 

4.8 

5 

0 

0 

0 

6 

0 

2 

1.4 

7 

0 

4 

2.9 

8 

0 

6 

4.3 

9 

-2 

6 

.8 

10 

-2 

4 

-  .7 

11 

4 

0 

6.7 

12 

4 

-2 

5,3 

13 

4 

-4 

3.4 

,,„65 


ROTOR  SCALE  DATA  *  PROGRAM  LA3530  *  DODY  AXES 


05/16/6B  PABEZ? 
TIME  910.93 


Table  II  -  20.  Rotor  No,  2. 


TEST  310*0  RUN  IS 


44  FT.  tapered  TIP  ROTOR  VXBR  *  ,5a  M<l-0H90)  <*  .81 


BT  o 

THET® 

ALPHA 

SHAFT 

alpha 

CONTROL 

Shaft  axes  COEFFiClEllTSt  based  on  rotor  blade  area  and  rotor  tip  speed 

CT  CH  CYR  CMXB  CMY  CQ  CP 

CPO 

V/OR  1 

Nltl. 01(90) 

1. 

6.0 

-5.0 

-10.1 

0,023527 

0,004043  -0.000595 

-0*009193 

-0.000715 

0.002469 

0.0022069 

0.0032143 

0.526 

0.811 

2.* 

3.0 

-12.0 

0.035352 

0.004439  -0.001154 

-0*000024 

-0.001052 

0.003904 

0.0029781 

0.0035596 

0.522 

0.814 

3. 

le.r 

-14*1 

0. 041555 

0.004552  -0.001646 

-0,^§053 

-0.001049 

0.004823 

0.0048518 

o.ooAaotr  e.sas 

CT.  812 

ia.0 

-5,0 

-15*8 

0.055494 

0.004265  -0.001035 

-04009144 

-0.001370 

0.006034 

0.8053004 

@.0043435 

8.522 

0.312 

5. 

12.6 

-1.0 

-17.*0 

0.045155 

0.004513  -0.001258 

-0.090011 

-0.0M993 

0,003319 

0.0049301 

0.0043093 

0*524 

8.810 

It.O 

-1010 

-18*5 

0-^029926 

0.004802  -0.000419 

-04009089 

-0,000729 

0.004887 

6.8641751 

6.8031191 "0*522 

0*811 

?. 

10.0 

-7*0 

-IS. 3 

0.036896 

0.004527  -0.1^0904 

-0*009012 

-0.000655 

0.604385 

0. ©037786 

8,0837898 

0.521 

0.811 

8. 

s.o 

-7*0 

-13*3 

0^025329 

0.004405  -0,000735 

-0.0i9364 

-0.000810 

0.003252 

0.00281:28 

0.003SB49 

0,521 

o.ii(» 

9. 

0 

0,0 

-9^3 

0.054825 

0.003386  -0,003196 

-o.orooTO 

-0.001430 

0.003607 

6,06300X2 

O.O045S2irO;521 

r.803 — 

6.0 

0,0 

-7^1 

0.055312 

0.004117  -0,002799 

-0.000055 

-0.001243 

0.602016 

0.0© 18455 

0.6038420 

0,521 

8.814 

11. 

4.0 

0*0 

w4a9 

0.044661 

0.004084  -0.002104 

-©4W0S1 

-0.000709 

@,001354 

8.0012606 

0.0033863 

0.524 

0.809 

12. 

2.0 

0*0 

-2.9 

0.032604 

0.®a3T44  -0.001441 

-S,0§i025 

-0.000603 

O.OOlWT 

0.0009530 

0. 0021641 

0.324 

0,809 

13. 

2.0 

2,0 

-1,5 

0,045169 

0.004001  -0.002286 

O.iMOll 

-0.000635 

0.000404 

0.0004264 

0.0032517 

0.322 

0.812 

14. 

0,0 

2*0 

0*2 

0.033740 

0.003874  -0.001713 

0*009060 

-0.000594 

0.000402 

0,0003959 

0.0029725 

0.521 

0.811 

15. 

§,§ 

5,0 

2.0 

0.054OM 

0.004268  -0.003315 

0,000072 

-0.000625 

-0.800946 

-S.I»0Ta3l 

0.0037X35 

0.518 

8.814 

16. 

0.0 

7.0 

3*2 

0.S585S7 

0.004097  -0,004557 

94000132 

-0,000851 

-0.001930 

-0,0016774 

0,0045585 

0,520 

-  0.818 

1?. 

2.0 

5,0 

0.2 

0,064413 

0.003935  -0,004078 

0*000031 

-0.000826 

-0.00071? 

-8.0005722 

0.0041648 

0.518 

0.014 

18. 

4.0 

5,0 

-2*1 

0.07S635 

0.003124  -9,005293 

0,000283 

-0.001029 

0.000142 

0,0002711 

0,0058921 

0.524 

0,807 

19. 

4.0 

2*0 

-3,1 

0,055311 

0,003.549  -0.093134 

-04000126 

-0.000802 

6,001003 

O.'O809O34 

0.0036444 

0.527 

9.805 

ao. 

6.3 

2,0 

-5.9 

0.055051 

0.003276  -0,003932 

@,000189 

-0.001247 

0.SQ19S4 

0.0017418 

0.0044419 

0.522 

0.810 

21. 

6.0 

-3*0 

-8*8 

0.038409 

0.004230  -0,001499 

0.000072 

-0.000775 

0,002459 

0, 0021592 

6.9832504 

0,521 

0.809 

22. 

^  «  0 

-3,0 

“5.8 

0.024911 

0.0053S4  -0,134523 

04192017 

-0, 002960 

0.041599 

0.0016847 

0.0037697 

8.526 

0.864 

23. 

S.D 

-3,0 

-10,9 

0.049367 

0.004405  -0.002005 

0.000030 

“0.001167 

0.003296 

0,0029519 

0.8037843 

0.519 

0.813 

24, 

10.0 

-3,0 

-12,8 

0,056758 

0,004054  -0,002600 

0.000069 

-0.001599 

0,004875 

0,0040871 

0.0044685 

0,519 

0.812 

. . 66 


m  m  -a- 


ROTOR  SCALE  DATA  *  PR06RAM  LA3530  «  BODY  AXES 


05/16/66  PACE  3 
TIME  907.07 


Table  II  -  21.  Rotor  No,  3. 


TEST  310.0  RUN  19 


34  fT.  0012  ROTOR 


VJ50R  *  ,5 


Mfl,QH90}  “  ,^3 


SHAFT  AXES  COfifFIC4Ef8TSt  BASED  ON  ROTOR  BLADE  AREA  ANO  ROTOR  TIP  SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

CH  CYR  CNXB 

CHY 

CQ 

CP 

CPO  V/DR  i 

N(1.0)(9( 

1 . 

6.0 

-2i0 

-946 

0,046005 

0.004323  -0.002206  -0.000205 

0.006463 

0.603024 

0.0Q2S436 

0.0040947  0.511 

0,648 

2  » 

10.0 

-2i.O 

-114  6 

Q.0S6515 

0.004608  -0.002827  0,000021 

0,006402 

0.003965 

0,0037217 

0.00486SI  0.512 

6.647 

3  . 

6.0 

"I.CI 

“748 

0.037194 

0.004234  -0.002568  0,001227 

0,006751 

O.OOEiBS 

0.0622558 

0. 0035787  OiSIAf 

-  0.  6A4'“ 

4. 

4,0 

-2,0 

~5,t8 

0,023564 

0.003674  -0.001259  -0,000228 

0,006514 

6,001797 

0. §017716 

6,0031824  0.508 

0.643 

5. 

2.0 

-2i,0 

-3^7 

0.012549 

0.003562  -0.000668  01000812 

0.007035 

0.661306 

0.0013811 

0,0029683  0.512 

0,644 

6. 

0.0 

“240 

“2J0 

0,009672 

0.003392  -0.080252  -0,008080 

0.006589 

@.001117 

O.60ir443 

0,0020651  07511 

0.644 

7. 

0,0 

2,0 

©J7 

0,023484 

0.003851  -0.0023SO  8,®81399 

0.006673 

0.001152 

0.0006763 

0.0030295  0.512 

6.641 

S. 

2.0 

2,0 

*?ii2 

0.936261 

0.004085  -0.001182  -0,030057 

0.906361 

0 .000709 

0,0666718 

6,6032641  0.568 

0,642 

■  ' 

A  .0 

2i0 

0,O4i5S4 

0.004058  -0.003036  @1.901304 

0.006569 

@.901211 

0,061.6761'' 

■  ■V;005o720-ini512 

0^^4r- 

10. 

6  .0 

240 

-5,JS 

0, 051471 

0.004316  -0.003638  @1.033182 

0,005049 

0.001769 

0.6616368 

9.0046659  O', 511 

0,640 

11. 

6,0 

2,0 

-7^2 

0.068394 

0.084056  -0.004321  @,§0§061 

0.005222 

0.001878 

0.0624352 

0. 0054269  0,511. 

0,640 

12. 

10,9 

210 

-s’8«S 

0,079146 

0.003877  -0.005276  liOTi322 

0.0044114 

0.004191 

0.003719® 

0i.0067122~§'®  S'!!’ 

. iSrisw 

13. 

10.0 

0 10 

-1S.#2 

@,96i045 

S.O044S7  -0,003820  -OiOMlIl 

0,005080 

0.@640iS 

0.6036887 

0.0©S6§94  0,309 

0,641 

14. 

12,0 

“2,0 

-isaf 

0.06*295 

0.004390  -0,003666  -01300136 

3.905353 

0.065760 

0.6051166 

0,0056353  6,509 

0,641 

15. 

12,0 

-I4JB 

@.05®T9l 

0.804860  -0,BO1757  -3SS§®014 

0.@054?r 

0,005447 

Cr,TO492Sl' 

0.005tSS®'"r,"5t7 

■0,W3 

16. 

10,0 

“4,0 

-12^3’ 

0. 044636 

0,004465  “S.W12082  ~®408®@@5 

0,005905 

@,6@4»4 

0.0638069 

0.0043643  0,512 

6,639 

17. 

8.0 

“4,0 

0,03*220 

O»@041S8  “0.001515  -@i,0©i065 

0,005875 

0.003289 

0.0029804 

0, 3630863  6,510 

0,641 

18. 

6,0 

-4,0 

-9^1 

0,924899 

0,003883  -0,001145  @&@@ei91 

O.S0‘Se‘67 

0,802537 

O.'iteliBZ 

0,0033298  01509 

s.'sic 

19- 

4,0 

“4,0 

-742 

0,011693 

0.S03492  -0.000505  -§.@00273 

0,006991 

0,061768 

0.OO17S14 

6.0030488  @,507 

0,639 

20  . 

6,9 

-6,0 

-10,19 

0.012391 

0.003741  -0.090451  -01000105 

0,00.5962 

0,062232 

0.0626298 

0,0832499  0,507 

0.639 

II. 

S.S 

-Slfl 

~lZil 

0.024956 

0,004203  -0.0100874  -i.S0S0T9 

0,005629 

0.003209 

i.002B3Il 

0 , 00 35 S93"|f,  SOB 

‘  m-S39-' 

22  . 

10.0 

•^64® 

-1346 

S.033842 

0.004443  -0,001108  -0.000020 

9,©§S533 

@.@04091 

0.6037397 

0.6041 1,53-  8,511 

8. 638 

23. 

12.0 

-6«0 

-15^6 

0,047187 

0.004842  -0,001865  -@.@@§@70 

0.005280 

0.065589 

0,0050282 

0.0043217  0.51© 

0,637 

24. 

14.0 

-6,0 

-17^8 

0,061482 

0,005096  -0.001935  -0. 001299 

0.005154 

o.orraw 

O.0@5®4«5 

0.6OS7O88  O.Sn 

0.637 

25  . 

8.0 

0,0 

-84-5 

0,056982 

0.094081  -0.003142  0^000168 

0.005772 

0.602922 

0,6026991 

0.0046754  0,511 

0,637 

26. 

6,e 

0,0 

-6  <7 

0.046701 

0.003978  -0,001521  O.aSiSSl 

0,006070 

©,001210 

0.0020543 

6,0039432  8,5i@ 

0,637 

27, 

4,0 

S'.O 

-4,i7 

0,035182 

0.003839  -0,001962  -0*900195 

0.005902 

@,001523 

0.0014904 

0.0033797  0,5X0 

0.63T 

28, 

2.0 

040 

-2,5 

9.025141 

0.003805  -0,001369  -0,00«08S 

0.006094 

0.001162 

0,6610876 

0,0029890  0,510 

0.637 

29. 

0.0 

0,0 

-0^5 

0.012107 

0.003608  -0.000774  -0.®8®@70 

0,006164 

0.001023 

@.@§69986 

0.6028209  a. 568 

0.638 

30. 

0.0 

4,0 

240 

0.036717 

0. 004566  “0.892292  01000096 

0,005563 

0.000031 

0,6600400 

0,6035655  O.SOB 

0,6'38 

31. 

o.e 

610 

3,1 

0,047231 

0.004904  -0.003002  -e«®0S108 

0.005651 

-0.006840 

-@,©006863 

0,6042112  0.513 

0,637 

32. 

2,0 

6,0 

l.-S 

0.0594*8 

0.004547  -0.003850  @i,0@@|«8 

3.006239 

~0.OT01«4 

-0. @606855 

0.0646832  6,513 

0.637 

33, 

2  .0 

4,0 

8,1 

0.047546 

0,004660  -0,002766  -0i0@@120 

S.O0S517 

0,000179 

6,0001201 

0.0040490  tr.sit 

0^639 

34. 

4.0 

4,0 

•^2^1 

0.059570 

0.004249  -0,003687  -0,000057 

0.006040 

O,TO0626 

0.9064412 

©.6045126  6.512 

0.639 

35, 

4.0 

6,0 

-0,9 

0.069718 

0.003657  -0.004547  0,006294 

0.905817 

0.000066 

0.0060398 

0.0053066  0.51i'O 

6.4&1 

"36, 

■  6.0 

“■  SIO 

■^19 

OT0fr4BS 

0.003246  ^1WS5350  "O'lTOlTIS  '~lf^OI'0r4~"B;TOOl'4¥3 

« 

6,0 

4tS 

~4<!2 

0.070466 

0,003988  -0.004576  ©*900012 

0.005874 

0.001528 

0,0013347 

@.@6'55917  0,514 

0,637 

36  , 

6,0 

8,0 

-1,7 

0.094058 

0.002004  -0.006294  0,000487 

0.005636 

0.000622 

@.@©05257 

6.6077084  6,513 

0,637 

39^ 

4.0 

8,0 

0^2 

0.084258 

0.003081  -0.00S358  0.000271 

0.005779 

-0,600860 

-0.6006075 

0.0064895  0,510 

0,63s 

40, 

4,0 

19,0 

L«5 

0.097115 

0,002031  -0,006016  04,000321 

0,Q@5Tf& 

-6,001482 

-0.0011745 

0,0078669  0,510 

6.635 

.0 
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Table  11-21.  (Concluded) 


34  FT,  @®12  ROTOR  V^OR  ^  ,z\  Ml.OJtOOl  a  ,65 

SHIFT  aXBS  CSlfFfCIElTSih  SISEO  01  MITDR  iLAOl  IWES  ’^0  R01WTTP  'SPEBO 


PT. 

THSTI 

a  Is  PM 
SHIFT 

ALPHA 

CONTROL 

■'lirr'' 

37. 

4,0 

-6.0 

—  8.6 

38. 

6.0 

19.0 

-0.5 

39, 

8.0 

840 

-3.5 

40. 

3.0 

61i>0 

—4 . 8 

41. 

s.o 

4.0 

-6.1 

42. 

i@,e 

4.0 

-liS 

43. 

12.0 

0.0 

-12.1 

0701^544 
0.002673 
0.103749 
0.09S191 
0.087975 
0.080616 
0.087455 
0. 078739 


w.msisT 

0.003375 

0.^1034 

0.001212 

0.002455 

0.003762 

0.002784 

0,003302 


^::eo®7i4- 

-0.000607 

-0.005766 

-0,004902 

-0,004895 

-0.004952 

-0.004439 

-0.003746 


0.000294 

@.000231 

0.000310 

04000020 

0.000260 

0.009694 


0,003558 

0.004210 

0.00430T 

0.004033 

0.004201 

0,003920 


V/OR  mi.OMf©) 


=O^WMOT~  ■ovwiwr  ■ 

-0  4  000124  0  »  @04956 


§.@@1516  @.Wl276i  @,S@3  0.623 

0.000145  0,0002915  0.0091958  0,503  0.623 

0.002017  O.0Q1T9O8  Or.OOSS799  tTiSSS  OiSJJ 

0.002243  0.0018743  0.0072623  0.505  0.623 

0.001373  0.0019577  0.0062833  0,506  0,624 

0.003970  0.0033742  0.0073812  0. 507  0.624 

O.0OS844  0.0051221  0.0063816  0.504  0,623 


For  the  following  data  points 
a.^  and/or  b.  qo  ±  .2° 
s  ■^s 

ALPHA 

PT.  THETA  SHAFT  a^  b 

s  s 

25  4  7  0  .7 

39  8  8  0  .7 

40  8  6  0  4 

42  10  4  0  .6 

-^3  12  0  0  ,6 
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05/16/68  PAGEli 
TIME  907.07 


TEST  310.0  RUN  23 


Tahle  11-22.  Rotor  No.  3. 


34  FT.  0012  ROTOR  V/OR  *  ,(S5  MUi.0H90)  <»  ,54 


SHAFT  AXES  COSfFICTEMTS 
CT  CH 


P.T, 

THETA 

ALPHA 

SHAFT 

ALPHA 

control 

1, 

0.0 

0*0 

-0i9 

2. 

0.0 

2.0 

-0,0 

3, 

0.0 

4^0 

@J9 

4, 

0.0 

6,0 

2.0 

5, 

0.0 

7i0 

2  j4 

6. 

0.0 

3.0 

340 

7. 

0,0 

5.0 

1.6 

a. 

2,0 

5.0 

-0i6 

9. 

2.® 

6.S 

-9d2 

10, 

2.0 

7.0 

oa 

0.006588  -0.005583  0.090178 
0.006716  “0,006556  0,906706 
0.006727  -0,003426  0.0SS350 
0. 006793  “0,001208  -0.000193 
0.005996  -0,O©li«8  6,0©§O16 
0,006900  -0.001297  -0,080679 
0,006925  -0,001012  8.548506 


BLADE  AREA  AND  ROTOR  TIP  SPEED 


CMY 

CQ 

CP 

0.009854 

0.001320 

0.0011998 

0,010279 

0.000870 

0.0007986 

0,010399 

0.CRJOO16 

0.000031 

0.010700 

-0.000741 

-0.0006656 

0.007905 

-0.001424 

-0,0010645 

0.007609 

-0,002035 

-0.TOI596S 

0.003926 

-0.000296 

-0.0002661 

0.008776 

-0.000024 

-0.0001345 

0.008947 

-Q. 000402 

-0.0003992 

0.008260 

-0.000993 

“0.0007984 

0.007830 

-0.001117 

-0.0013306 

0.008659 

O.OOOiOB 

0.0002661 

0.008281 

6,001003 

0.0009315 

0.008892 

0,001393 

0,0013308 

0.003906 

0.00141 I 

0,0®1’4537 

0.608630 

0.001798 

0,0017299 

0.008830 

0.001717 

@.0016142 

6.008981 

0,001128 

0.0016141 

0.003861 

0.001404 

O'.  0010760 

0.909377 

0.001257 

0,0008071 

0.008952 

6.000796 

0,0005380 

0.009715 

0.000599 

0.0004835 

0,009287 

3.003186 

-0.0001347 

9.006313 

-S. 000473 

-0,0006737 

0.007480 

-0.300642 

-O.0OO3©84 

0,008697 

0.000558 

0.0004042 

0,009465 

0.000863 

0.0002695 

0.007916 

0.0007S2 

0.0004042 

0,008272 

3.001429 

0.0009434 

0,008431 

0,001955 

0.0014821 

0,009060 

0,001974 

0.0018864 

0.009245 

0,002111 

0.0018864 

0,009395 

0.001927 

0.0018897 

0.009294 

0,002504 

0.0024297 

S, 069290 

-0,055256 

0,0016898 

CPO  V/OR  M(1.0M90)  ^ 


0.0044359 

0.650 

0.540 

-1.0 

0.0047150 

0.652 

0.941 

-  .7 

0.003555® 

0,653 

0.542 

0.0057831 

0.654 

0.542 

-1.6 

0,0069161 

0,653 

0.540 

-1.4 

O.O0T6118  0.649 

0.540 

.......... 

0.0057073 

3,650 

0.541 

-1.1 

0.0063825 

0,6S3 

0.539 

-1.0 

0.0064737 ■0.650'- 

'3.540 . 

~  -1.0 

0.007©266  0.630 

0.540 

-1.1 

3.0078928 

0,649 

3.540 

0.0067742 

@,653 

3,541 

-  .8 

0.005482©  0,651®  0.541 

0,0050657  0,651  0.541 

0,S04W3  0,.S49  0.54®' 

0.0033166  0.650  0.541 

0.0051498  0.6SS  0.539 

@■>0056222  0.6S4  0.539 

0.0060227  0,6S4  0.539 

0.0064176  0.6S4  0,539 

0.00686270.654  O.SB® 
0.0071963  0,653  0,539 

0,0074617  0,654  0,538 

0.0083967  @,55'4  0.538 

0.0087688  0.653  0.S38 

0,0095789  0.654  9.538 

0,0099827  0.654  0.538 

0,0085295  0.654  0.538 

0,0076794  0,657  0.539 

0.0067624  0.654  0.538 

0,0062350  @.6S4  0.538 

0,0058111  0,654  0,538 

O.OS54209  0.654  0,538 

0.0062082  0,654  0.538 

0j^O594O3  0.655  0.538 


11.  2.0  8,0 

12.  2.0  41,9 

13.  2.0  2.9 

14.  2.0  9i,0 

15.  2.0  -2.S 

16.  4,0  -^2,0 

17.  4,0  -4,0 

18.  4.0  0.0 

19.  4.0  2i9 

20.  4*0  3&0 

21.  4.0  419 

22.  4.0  5,0 

23.  4.0  6.0 

24.  4,0  7.0 

25.  4.0  a.o 

26.  6.0  T.0 

27 .  6.0  8fe0 

28.  6.0  6ii0 

29.  6,0  4.0 

30.  6.0  2,0 

31.  6.0  0.0 

32.  6.0  -2.0 

33.  6.0  ~4iO 

34.  8.0  “4iO 

3_6_^  8.0  -6.0 


0.010147 
0.022680 
3. @37955 
0.047867 
0.953058 
0.361667 
0»0409«1 
0.047566 
0,051515 
O.0576S3 
0^6  0,066735 

-lJ4  0.043339 
-2,3  0.0300-45 

-3^2  8,017574 

-4j2  0.30S892 

-6^5  0,013886 

-7,5  0.003681 

-5,7  0.024088 

-4,5  0.03:7773 

-4,1  0.044537 

-346  S. 051446 
-3,1  0.054696 

-2,5  S. 059899 
-2,0  0.067518 

-1,5  0.072790 

-3,9  0.074168 

-3,5  0.979050 

-4,5  0,065712 

-5,6  0,056222 

-6,6  0. 043156 

-7.6  0,032187 

-e.t?  0.021500 

-9i5  0.008262 

-11,-6  0.015617 

-12^6  0.006651 


BASED  ON  ROTOR 

CYR  CMXB 

0.004985  -0.001162  -0.000035 
0,005254  -0.001985  -0L@D@144 
0.005775  -0.a®i577  -®, 000583 
0.015054  -0.003570  -01000498 
0.006072  -8.004197  -0,008706 
0.00S910  -0.804864  -0.000050 
8.005761  -0.003115  -S.OO0542 
0.006021  -0.093610  -01000835 
0.O9S420  -0,864735  -0.003314 
0.005310  ”0,005338  -Oi00@404 
0.005300  -0.005516  -0.000236 
0.006240  -0.003465  -0.001345 
0.006023  -0.0028 13  6.6©O024 

0.TOS761  “0.001695  -0.000500 
0.060592  -0,001097  -6.000091 
0.006020  -0.001745  -0.000078 
0.<»8e73  -§,600847  -0,000485 
8.006170  -0,002373  -i.00023O 
6.006360  -0.003885  0^000177 

0,006409  -0.004132  0.0f90143 

0.006299  -0.004709  -6,O0iO41 
O.OOS875  -0,005235  0,000258 

0.005651  -0,005619  -0,000208 
0.006022  "0,006063  -0^000190 
0,004967  -0.006685  0»e0®4i9 

0.005449  -0.006615  -0.090105 
0.004363  -0.006134  0.000107 

O.0D59O6  -0,006552  -e.TO@©36 
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Table  11-22.  (Concluded)  I 


34  FI.  (^12  ROTOa  V^GR  ®  ,  Sc  Rllt>0H40>  “,5  V 

SHAFT  ASiS  CEfifFICiSHTS*  BASED  Oi  ROTOR  ataOE  ARIA  mU  ROTOR  TIP  SPEED 
ALPHA  ALPHA  . 

FT.  THETA  SHAFT  CONTROL  CT  CH  CYR  CNSS  CRY  CQ  CP  CPO  V/OR  Nil. 8 1(99} 


i,8 

'““lilT' 

-10^ 

”8701757^- 

ir.0QT2IT  ^70^01432" 

-87OB00I9 

ST« 

s.i 

3*8 

“>9^7 

0,037534 

0.006920  -0.003765 

0.0001^ 

se. 

i,@ 

210 

-i8,W 

0,049552 

3.005599  -0,004949 

@1000733 

39. 

3,0 

4*0 

-7«1S 

O.0525S2 

0.006387  -0,005614 

0*000293 

48. 

i,8 

4*3 

-6*0 

0,075342 

0.006156  -0.005741 

91080262 

4i« 

3,8 

t4,0 

0.101536 

0,007325  -0,005365 

01000332 

42, 

l0,8 

-610 

0.104245 

0.010636  -0.806245 

0.000756 

« 

1®.© 

-SiO 

0.881245 

0.009274  -0,(KI62S4 

Oi©0O223 

18.6 

2*0 

-10*0 

0.058790 

0,008102  -0,805109 

@.^@488 

4S. 

18.0 

8*0 

-11*5 

0.044512 

0,008854  -0.004379 

0.006743 

44. 

18,® 

-213 

-12*5 

0.035133 

0,808517  -0.003269 

@*©@@033 

47. 

18,0 

“410 

-13*5 

0.02E138 

0.007761  -0. ©01049 

-0ie®ii56 

43. 

i$.& 

-Ai8 

-14*5 

0.012395 

0.007543  -6.801178 

O.@0@969 

49. 

18,0 

-aie 

-15*4 

0.062803 

0.007728  -0.000367 

-01000177 

0  • 

~iQrnse242W' 

“TI705541Fr 

-¥3Ii - 

,1 

0,00917? 

©.Wt®14 

0,0022947 

0.0067S17  ®.6i4 

-  .1 

6.008972 

0.002447 

0,0020248 

0.0073516  S.6S5 

0,538 

-  ,1 

0.008481 

0,902072 

@.00X7547 

@';0®®S1W  0.^54 

0.530  - . 

.0 

0.00769© 

0.902012 

0,0017548 

0.0106362 

0.  654 

0,538 

.4 

0.005711 

0,002141 

0.0016898 

0.©153f©2 

0.655 

0.538 

.4 

0.004153 

0.004143 

0.0036441 

0.0171360 

0‘.8r53 

'■'Oi'SW  - 

J) 

6.005463 

0.003620 

0.0031164 

0.0125999 

0.657 

0.530 

0.6080^ 

0,003225 

0.9028405 

0.0093426 

©,6S7 

0.539 

.-5 

0,008408 

0.003279 

@.@029758 

0.0011438 

l.'SSS 

0;53f 

,-1 

0.006604 

0.003237 

0.0029,748 

O.0O767S4 

0,654 

0.538 

p 

0.0093X1 

0,00-3059 

0.0028399 

0.0068734 

0.655 

0.538 

3 

0.009518 

O.OOtiM 

ff«“TOgS595; 

0,iraSB298 

0.T556 

0'.'53¥  " 

4 

0.008758 

0,002093 

0,0018931 

0.0066463 

0.655 

0.538 

.4 

For  the  following  data  points 
and/or  b.  Oo  +  .20 
s  -^s 


ALPHA 


PT. 

THETA 

SHAFT 

®1 

s 

s 

40 

8 

6 

1.0 

0 

41 

8 

8 

2.9 

0 

42 

10 

6 

4.8 

0 

43 

10 

4 

2.9 

0 

43 

10 

2 

.5 

0 
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ROTOR  SCALE  DATA  «  PROBRAM  LA3i530  *  BODY  AXES 


05/16/60  PAGE  5 
TIME  907.07 


Table  II  -  23.  Rotor  No.  3. 


ffSt  310,0  RyN  20 


34  FI,  0012  ROTOR  V/08  *  ,75  M£li.0}$90}  *  ,  5iO 


SHAFT  AXES  C0BFFIC4EHTS»  BASED  OS  ROTOR 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTR0L 

CT 

CH 

CYR 

CNX8 

1. 

8,0 

0-0 

-9<J5 

0. @42433 

0.007378 

-0.003689 

©.@6©686 

2  a 

6.0 

0,0 

-7^6 

0.034035 

0.006486 

-0.003241  -@,@©§209 

3  « 

6.© 

'  -T5S 

0,@256&5 

0.007874 

-©,©@3312 

§^@@§©25 

4o 

0i.0 

-9a« 

@.034513 

0,003471 

-@.©04429 

@.@©§067 

B«0 

•^'2*0 

@5021244 

0,009274 

-0,0102841 

©.©@@223 

li.S 

. -lie 

”i2i9~“«;®a52S3 

@.010106 

“0.5SS3S4  -@.069076 

T  » 

6.0 

"9^1 

S.@1S379 

0.008314 

-@,©01913  -®4®®@098 

8. 

6.e 

•^44,0 

~9di 

@.@@3579 

@.0@78«9 

-@,O®1079  -®A©@0341 

9. 

1.5 

-4.0 

-11:59  ■ 

o.mmm 

ff.iro9I92 

•“8.SSI291  -@,S@f4B® 

|i;@« 

to.e 

-i440 

-1358 

0.@£a6S6 

@.@10074 

-§,@01868  -@,90§245 

10,© 

-e4.0 

■*B^§  -©,@0474? 

0,006476 

-0,000497  “0^000194 

“  11, 

5.0 

. o-ZiS 

-ms 

0,017531 

0.006774 

“0,001251  -0;0OS425 

13. 

2.8 

-3i0 

-4.-1 

i.S0397S 

9.00S68® 

“@.©00898  “@.@©@269 

2.5 

0L8 

0,t»?S3 

@,@06337 

-@.@©1688 

04,008161 

is; 

W.® 

. ¥,e . 

■^151 

8.WB«t6 

B'.WSWZ 

-0,001049 

-@iiOT®159 

0,0 

-051 

0.@228?9 

0. @05940 

-6.»23@3  -Q.Q0@033 

17. 

s.o 

4,5 

0.1 

0.084806 

0.006360 

-0.003314  -a,«0@@97 

0.0 

6t.i 

li9 

0.044607 

0.003521 

-0.004 136  -0*WO216 

19. 

0.® 

8.0 

2.4 

0,611077 

@,003797 

-0.WSS547  -e*,0©@3li 

2,0 

816 

0,)5 

0.079469 

0.001764 

-0.006270  -O.aBOAll 

. . 2.® 

610' 

-056 

S.080S99 

0.005691 

-O.TOSSOS 

2.0 

410 

-l.B 

0.044520 

O.S04692 

-0. §04394  -0.000046 

23. 

410 

-3.9 

0.050074 

0.007149 

“8,005402 

@.©@§375 

'■  A.O 

2i,0 

-4i8 

0.034617 

0,001714 

-0.004611 

0.©TO®34 

2S, 

4.0 

0.0 

-55i 

0,022004 

0.007645 

“@.003065 

0.000553 

6.0 

-7.0 

0.041314 

0,00*296 

-@.004883 

0,0M399 

27, 

210 

-2.6 

0.030336 

0.087045 

-0,003177  ~@ieoe214 

*,© 

6.@ 

“3^0 

0,062057 

0.006210 

“0. ©06819 

0iO8iB61 

BLADE  AREA  ASO  ROTOR  TIP  SPEBO 


C«Y 

0.011269 

0.011667 

0,012568 

0.016331 

0.015036 

0,018476 

0,013371 

0.01304S 

©,OtW60 

0,015318 

0,013878 

0.013830 

0, 014519 

0,014335 

0,014338 

0.014860 

0,000546 

0,917446 

0.017723 

0.020643 

0, 018205 

0.017847 

0,013595 

0.0125,71 

0,012943 

0,012802 

0,012784 

0.012702 


CQ 

0.002507 

0.002138 

0,;OO1?O3 

0,002015 

0,001971 

0.001418 

0.001154 

0,1001866 

S.-TOIBJB 

0.001154 

0.0Oia?7 

0,001462 

9,001286 

0,001389 

0,'001091 

0,001090 

0.000098 

-B.OOOMT 

-0.002283 

-0,001209 

-0.000728 

0.TOQ468 

0,000719 

0,001316 

0.001802 

O.O0I613 

0,001288 

0.000078 


CP 

0.0023610 

0.0013053 

0.00173^41 

0.00211:07 

0.0321108 
0,0022908 
0.0017686 
@.001Si9l 
0.001T6-S8 
3.0022955 
0,0012361 
0,0013892 
0.0014126 
0.0014138 
0,001 2360 
6.008SS4& 
0,9003538 
“0,0003538 
-0,0017690 
“0,0015921 
"0,0005307 
0.0003538 
0,000530? 
0.0012384 
0,0014153 
0,0012719 
0.0008962 
0,0000000 


CPO  V/OR  M(1.0M90» 

0.0072555  0,675  0.538 

0.0061226  0,674  0.537 

0.0075900  0,747  0.502 . . 

0,0084432  0,754  0.500 

0,0085221  0.754  0.500 

0.0092434  @.Tf4 0.500  " 

0,0076867  9.756  0,30® 

0.0073510  0,756  0.500 

0.00S4123'  0',  7B7  ^  ®i  S00 
0,0092801  O.TST  0,500 
0.0063788  0,7S7  0.500 

0,0065138  ®,7ST  0.5TO 
0.005755S  0,757  0.500 

0.0062075  9,758  0,50® 

0,0057684  O.TSl  0.500' . 

0. 0059683  0,758  0.500 

0.0064473  0.758  0.598 

@.0957500  0.TS8  0,500 

0.0083605  0,757  0.500 

0. ©077414  0,757  0.500 

0,9083668  9,758  0,500 

0.0061730  0.758  0,500 

0.0084834  0.758  0.5DO 

0,0079558  @,7S8  O,S0O 
0.0071924  0.758  9,580 

0.0086843  0,769  0.496 

0.0069888  0.759  O-i-SOO 
0.0094442  0.759  0.580 


-1.0 
-1.3 
-1.4 
-1.4 
-1.4 
-1.0 
-1.0 
-  .8 
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ROTOR  SCALE  DATA  *  PR06RAM  LA3530  *  80DY  AXES 


05/16/68  PAGE  7 
TIME  907.07 


Table  II  -  24,  Rotor  No.  3, 

TEST  310.0  RUN  21 

34  FT.  0012  ROTOR  V/QR  ,36  MU)>0H90)  *  , 7 

SHAFT  AXES  COEFFICIEMTS*  BASED  ON  ROTOR  BLADB  AREA  AND  ROTOR  TIP  SPEED 


KT, 

THETA 

AEPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

CH 

CYR 

CMxe 

CMY 

CQ 

CP 

CPO  V/OR  M(I.DH901 

8 

1. 

0.0 

0.0 

“ill 

0.0091S7 

0.007056  “0.(^0928 

-0.060609 

0.019999 

0.001227 

0.0014035 

0.0075418  0.869 

0.462 

-1.1 

2. 

0.0 

2.0 

“0,14 

0.025547 

0.007059  “0.002131 

“O.osioa? 

0.018328 

0.000847 

0.0011213 

0.007S475  0.856 

0,467 

-1.4 

3. 

0.0 

4.0 

013 

0.045011 

0.007537  -0.003270 

“©*.000817 

0.018133 

9.000302 

0.0004548 

0.11095867  0.856 

0;.-4®5 — 

-1.5 

4# 

0.0 

6.0 

113 

0.055735 

0,007490  “0.00*359 

-6^000562 

0.016965 

-0,000910 

“0.0006728 

0.0E04929  O.S5@ 

0.467 

-1.4 

5. 

0.0 

210 

0.079161 

0.004583  -0.006229 

“0b@0®187 

0.020133 

-0.002404 

-0.0011940 

0.0111936  0.850 

0,467 

-1.8 

6, 

2.0 

6i0 

“liO 

6.060818 

O,O0?I16  -0.005532 

-©.e0i658 

f3»IIX’ilQ%0 

-0.000836 

“0.0604546 

©-0I0S95?  0.855 

^,'465 . . 

-1.3 

7« 

2.0 

41.0 

-211 

0.046016 

0.009ISS  “0.004386 

-@,000372 

0.016314 

3.000144 

0,®094557 

0.0199444  6.857 

i.465 

-1.1 

8. 

2.0 

21^0 

“219 

6.027341 

0.003457  “0.^2906 

“@i.0O@66S 

0.016881 

0.001@?l 

0.0009113 

0.0689407  0.857 

0.465 

-1.0 

. 9. 

. ?.® 

0i0 

^  “214 

0.0I3OTT 

O'. 0^7142  “6.001837 

-■©iOTpris 

0,61:9224 

©.OOIOIT' 

O.'IWCTSW 

'■■■■®;0674TOT  O'.'IO®-'' 

0;-4®5 -  •  - 

-1.0 

10  • 

2.0 

“21© 

“412 

“0.002404 

0.®071i2  “0.0^0710 

-@*.@90927 

0.318179 

0.001299 

®,W15919 

0. 0077696  9.857 

0.466 

-  .8 

6.0 

“2.0 

"616 

0.O0I2W 

O.OOilSB  -O.TOI013 

-ii.  @00139 

O.01@512 

O.tOlSfT 

©,®M59i® 

O.OSigOS©  §«iS§ 

0.463 

-  .5 

'IW« 

6.0 

“41© 

“715 

”6.0l;4106 

0.W7915 

0,(MW16 

“©iifSIWI 

0.0I72I1 

0,900195 

•  0.  0®W550~0-i¥3T 

sri'46's — 

-  .4 

4.0 

310 

“6.0 

Q.§l60i4 

0.09*078  ”0,001038 

“@i®@9iaa 

S.01.73®@ 

@,001504 

@.00 15919 

0,@@9l:at7  S.ist 

0,466 

-  .7 

i4» 

4.0 

2«© 

“5il 

O.@30il5 

0. 008291  -8. ©0*190 

-©.fiOOBAl 

0.019339 

0.001118 

®.@994iff  i.8S7 

0,466 

-  .7 

'IS® 

4.0 

#*© 

“^13' 

'■§.045101 

0.097290  “®.ap05g73 

0,619741 

O.WtSS?" 

. r.^W5®22' 

0-.@0953;«C-F.'lSr--».-4Sr . 

-  ,7 

X&A 

4.0 

6ia 

0.960928 

0.006939  “9.007381 

-e^@6@038 

0.019467 

-0.900029 

i.Moimo 

0.@:ll23ii  0.857 

0.466 

-1.0 

17. 

4.0 

813 

“244 

0.633609 

0.604439  -6.008449 

-@*,§§@62® 

0.020044 

-0.000826 

“0.i30i6i2-2 

0.0133489  0.856 

0,465 

-1.1 

18. 

6.S 

6.0 

“5i© 

i.OTSSiS 

0,001894  -0.TO9339 

O.OOiSW 

0.016632 

0.900854 

©'.MO®®!® 

- 

-  .2 

19. 

6.0 

4.® 

-616 

0.050323 

0.010861  “0,006794 

Ok@§@©72 

0.015839 

0.301347 

0,0011370 

@.0133230  0,856 

0.465 

-  .6 

20. 

6,0 

2iS 

-7.45 

0.037044 

0,019887  -0.005773 

@,©@@264 

0. ©16996 

0,001313 

®. 0011371 

0.0115191  0,836 

0.466 

-  ,4 

2l« 

s.o 

©IS 

-BM 

0.016361 

0.010392  -0,^396? 

r»8@9220 

0.017821 

0.001262 

0.6015919 

0;OW4820  ir.857 

O'.  486“ . 

-  .3 

22. 

6.0 

-2.3 

“912 

0.001515 

0.011049  -g.ro2t94 

-@.§@@264 

0.016006 

0.901063 

S,Sei§9l9 

@.0110050  0,857 

0.466 

23. 

6.0 

—4.0 

“1010 

-O.0I-29S2 

0.010534  “0.000839 

“0,000693 

@,01:6735 

0,900555 

@,§009097 

0.0196852  0.857 

@.466 

24. 

6.0 

-6.0 

“1018 

“0,043437 

0.098254 

0.00S0S1 

-9.S0S951 

0,003029 

0.M0f32 

0.0002274 

0,01X0705  0.856 

0,465  ' 

25. 

8.0 

-6.0 

“12. f 

-0.021441 

0.011505  -0,060182 

-0.000868 

0.017438 

-0, 000386 

0.0000000 

§,0117022  0,856 

0.466 

26. 

8.0 

“4ia 

“12iO 

-0. ©11535 

0.911957  -9.S0O748 

-§.@00853 

0.017636 

0,000649 

0,0009097 

0,0118227  0,857 

0.466 

27. 

B.O 

-2.3 

“11.2 

O.O054r6 

0,012286  -e.TO2571 

-@;il§®259 

0,017488 

0.001101 

0.0015544 

o.ormos  o.bss 

0.465 

28. 

a.0 

0.0 

-10.3 

0.01789? 

0.011751  “0.003784 

-§.©00809 

0. 018193 

0,001039 

Q. 0015919 

0,0116404  @,856 

6,465 

29. 

8.0 

2.0 

“9.7 

0.032439 

0.011171  -0.00586? 

-o.rososi 

0.018325 

0.001609 

0.0015919 

0.0120805  0.856 

9.465 

30. 

10,0 

OlO 

-12^1 

0.032552 

0,013828 

-0.006097 

§,000271 

0,016403 

0,001969 

0.0020468 

0,0138570  O'.BST 

0.4SS 

.4 

31. 

10.© 

"*2fe0 

-13.3 

0.0098*5 

0.01.4090  -0,003584 

-01©@@199 

0.018052 

0.0015SI 

0.3015920 

0,9132835  9.837 

9,466 

.1 

32. 

10. 0 

-!4i0 

-1411 

“0.004336 

0.0I39S5  “6,O0t4li 

o.©i7a» 

Q.miM3 

0.0011371 

0.0133263  0.857 

0.466 

.2 

S3. 

10,0 

“6.0 

-15.0 

-0.015145 

0,013415  -0.0911@6 

®W@@M3T 

o.Bisoze 

@,S0O45« 

0,0132331  0.857 

0,466' 

,2 

34. 

10. s 

“SlO 

“15i8 

-0.026746 

0.012890  -O.TO0103 

-Si*  @@@775 

O.OI'TIIS 

-0.001369 

“0,0008971 

0.9131075  0.851 

0,46? 

.4 

— 

- - - - 

- - - - 

- - - 

- - - - 

_  For 

the  following  data  points  _ 

_  ,  ^ 

^  _■■  ■  _ _  _ _ _ _ 

and/or  5^  0°  ±  .2° 

ALPHA 


FT. 

THETA 

SHAFT 

s 

>^1 

s 

18 

6 

6 

1.2 

0 

30 

10 

0 

1.2 

.6 

„„72 
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ROTOR  SCALE  DATA  *  RR06RAM  LA3530  *  BODY  AXES 
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Table  II  25.  Rotor  No.  3. 


TEST  310.0  RUN  22 


PT. 

1. 

2. 

3. 

5.^ 
6  . 
7. 
B  . 
9  ® 
10. 
SI. 
12. 
13. 
i4« 
15. 
J6. 
17. 
IB. 
19. 
20  « 
21. 
22. 
23, 
2^  . 

25. 

26. 


‘34  FT.  0012  ROTOR  V/OR  *  .  f*  Nil^0lj90l  *  .  VS 


THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

SHAFT  AXES  COEFFICSENTS,  BASED  ON  ROTOR 

CT  CH  CYR  CMXB 

0.0 

0»0 

-l<f4 

0.016292 

0.009670  -0,001045 

0i>0046@6 

O'  oQ 

-0,6 

0,032904 

0.008900  ”0.002956 

©,004970 

0.0 

4.0 

SJ2 

0.349068 

0.007381  ”0,003729 

0.004346 

0a0 

6.0 

1^1 

0.066331 

0.007161  -0,005639 

©4005189 

2.0 

4*0 

-2*5 

0.047331 

0,007557  “S.W53S7 

O.OOS675 

6id 

~l*4 

e,S620&3 

CI«9D&%B2 

0*005718 

2.0 

-0*.7 

0,091329 

0,004668  “0.001170 

e* @03460 

2.0 

2i.0 

-3*0 

0,031996 

0,008941  ”0,©©4O@2 

0*iS5329 

2.0 

SlO 

-3^9 

0, 011960 

0.008421  “0,WtO32 

@,@©4230 

ffi  0 

S.O 

-149 

0.052169 

0,007059  -0.005627 

0.005452 

2.0 

7.0 

“1,2 

0.0T7632 

0.006886  ”0.907694 

0,@©«345 

4  6:0 

7i0 

-3,4 

3,377666 

0,»8312  “0.009071 

0*@0S6B2 

4.0 

3.0 

-340 

0.007919 

0,094979  -0. 007570 

0.005664 

^  9O 

-4.0 

0.065BJ0 

0.008763  -0.006583 

0.005734 

4.0 

5^0 

--4*5 

0,051543 

0.008281  -0.007456 

0*005713 

4*0 

”540 

0.04.7395 

0.009768  -0.006599 

@*@DS863 

4.0 

2i0 

-5*0 

0.028568 

0.010543  -0.004676 

O,0O-S7B6 

^  9  0 

0*0 

”6*4 

0.011544 

0.010247  ”0,603813 

0,0©S78l 

6.0 

0,0 

”8.55 

0.008460 

0,013235  -0.004009 

O.0B5886 

6.0 

2.0 

”7.9 

0.031247 

0.013461  -0,006390 

0,006476 

”7,'© 

0.040785 

0,611478  -0.0073-71 

©.@06274 

^  *0 

SvO 

-6*5 

0,053580 

0.010657  -0.008258 

01006122 

6.0 

6L0 

”6,0 

0.061880 

Q. 010003  -0,008561 

0.006228 

6.0 

2.0 

”9,9 

0.028113 

0,015428  ”0. ©06503 

0, ©06418 

8,0 

l.O 

”10.4 

0.018097 

©,015907  -0.005715 

0, @06559 

B,@ 

0 

“"1.0  « 

0,009641 

0.016465  ”0.004516 

0*005866 

8LA0E  AREA  AND  ROTOR  TIP  SPEED 


CMY 

CQ 

CP 

CPO 

V/OR 

N(l.O) (901 

0*935292 

0,001109 

0,0015265 

0,9106553 

0,945 

0,500 

0.036825 

0,001124 

0,0010966 

0.0105714 

0.947 

@.  499 

0,039295 

O.OOOSSl 

0,0904394 

9*0105729 

0.947 

0,499^ 

0,034809 

-0,000594 

-0,0006599 

9.9123819  9,938 

0,496 

0,035258 

0.030830 

0,0006556 

O,@1O70-S3  S.934 

0,496 

0.035255 

0.000259 

e.oewfoo 

0.3IS923T  ®o934 

@■,496 

0.035502 

-0.0Q18B3 

”0,0015297 

9,0144739 

0*933 

0,496 

0,034674 

0.301303 

0,0010989 

@.9104735 

0,936 

0,496 

0,025754 

@,W1S5I 

0.WI5557 

0.OlJf5I33 

e.TO 

•  49T" 

0,036380 

0,000497 

0,0064497 

0,0112771 

0.943 

0.492 

0*035118 

”0.eosifs 

”0, 9006761 

9,0146994 

0*93® 

0.493 

3,03161'Q 

O,0O@»i3 

“0,000225? 

0,9162916 

@,944 

0.491 

0,037296 

0,000266 

-0.0004516 

0,0155919 

0,95® 

0,492 

0.034049 

0. @00326 

©.aoeoooe 

9.0146797 

0,95® 

0,492 

0,036362 

0,000931 

0,0004470 

0*0123911 

0.944 

0,494 

0,033738 

0.001412 

0,0006805 

0.9128913 

0,942 

0,489 

0,032874 

0.0013S9 

0.0011342 

@,0119891 

0,943 

0.489 

0,@-32?72 

0.001315 

0.®ei36-37 

0.9110375 

§,944 

0,489 

0.031466 

0,000093 

0i0Sll353 

0.0136210 

0,943 

0.489 

0,031249 

0,001274 

0,0009107 

8-.9l460@9 

0,944 

0,489 

0,033900 

0,001896 

0,0009106 

0.0143426 

0,943 

0.489 

0,033543 

0,001621 

Q. 6006830 

0.0152159 

0.945 

0.489 

0,033640 

6,001649 

0, ©006830 

0.0160568 

0,944 

0,489 

0,032069 

0,001579 

0,9011425 

0,0168249 

0.946 

0,488 

0.031191 

0,001449 

0,0011425 

0,0164700 

0.946 

0.488 

0,030658 

0.000839 

0,0011445 

0,0167131 

@,946 

0, 48  S 

s 

-l.A 

-1.8 

-1.5 

-1.8 

-1.2 

-1.4 

-1.1 

-1. 

-1. 


.4 

,2 


,_73 


VI?  }-j  M 


ROTOR  SCALE  OATA  *  RROfiRAM  LABSaO  «  8QDY  A^ES 


05/16/68  PAGE13 
TIME  907.07 


Table  II  r-  26,  Rotor  No,  3, 

TEST  310.0  RUN  a4 

34  FT.  0012  ROTOR  V/OR  a  /./  MU. 01  (901  *  ,52 

SHAFT  AXES  CCIEFF1C€EMTS»  BASED  DM  ROTOR  BLADE  AREA  «H0  ROTOR  TIP  SPEED 


PT, 

THETA 

ALPHA 

SHAFT 

alpha 

CONTROL 

CT 

CH 

CYR 

CMX8 

CMY 

cq 

CP 

CPO 

V/DR  MU.0)t9e) 

S 

I. 

O'.O 

0.0 

T-l.O 

0.011366 

0.007943 

-0.001043  -0.000773 

0.032379 

O.OO150S 

0.0016873 

0.0090945 

0.933 

0.439 

-1.3 

2. 

0.0 

0.0 

-1.2 

0.012140 

0.009380 

-0.001236  -O«O@0491 

0.046411 

0,001561 

0.0016927 

0,0110084 

0.994 

0.505 

-1.4 

a. 

0.0 

0.0 

-112 

0.014510 

0.010062 

-0.m343  -0.000403 

0.037483 

0.1)01564 

0.001 7077 

O.OKIOTO 

lilW 

■  0s-aft4  • 

--1.4 

4» 

0.0 

-1.3 

0.018777 

0.011240 

-0.001123  -0.001098 

0.076990 

0.001568 

0.0017319 

0.0140S77 

1.093 

0.326 

-1.5 

5. 

0.0 

0.0 

-ij4 

0.016883 

0.0L11S5 

-0.(^0991  -01001193 

0,076622 

0,001378 

0.0017483 

0.0139616 

1.096 

9.524 

-1.4 

6, 

0.0 

ZkQ 

-046 

0,048328 

3,011016 

-0.003014  -@iMi2e2 

0.073720 

0,1)01303 

0,00130X7 

0,or5rs79  i.D9<r 

0i'S2t . 

•  -1.8 

7. 

0.0 

AiO 

-0.2 

0,070304 

0.010871 

-0,004502  -@fc§@158@ 

0,079923 

0,000403 

0.0005861 

0.0170105 

1 . 103 

9.525 

-2.0 

3. 

0.0 

6.0 

e^s 

0.088959 

9.010536 

-0,006727  -@.©@1667 

0.077742 

-0,001015 

-0.0005963 

0.0211573 

l.Lll 

8,522 

-2.3 

- 

0.0 

s.o 

OiS 

0.091302 

0.008946 

-ff,  006707  -51001025 

0,074320 

-o.imrssT 

-O.TJOIOTSS  ■ 

@isr@«t®i 

•9i5i-7 - 

-2.2 

10. 

2.0 

640 

-lif 

0.086055 

0.009491 

-0,007993  -@« 000779 

0.070420 

-0.W0696 

-0,0095982 

@.@192796 

1.©^ 

0.516 

-1.6 

21, 

2.0 

7.0 

-E.4 

0.101765 

0,010242 

-0,003670  -®i0©i54? 

0,069761 

-0,(K)1S41 

-0,0013166 

0,0230994 

1.095 

0.517 

-1.8 

2.0 

S.0 

■..2.3 

0.071412 

0,011431 

-O.OOTOOl  “@.@@5477 

0,970148 

®.'«3@sag 

0,^1011:97 

0,0192018 

i<,mz 

o.w - 

-1.5 

13. 

2.0 

4^0 

-2.16 

0.060913 

0,011334 

-0.006349 

iiosmsT 

0,071608 

@.©@©9®8 

@.0006004 

9,0175112 

1.004 

0.516 

-1.4 

14. 

2,0 

3.0 

r'idl 

0.047812 

@.@10406 

-0.005277 

®,@@@267 

0,072380 

9,001460 

@.0008405 

0.0148672 

1,093 

0.515 

-1.2 

"TS.  ■■ 

. ■■■  r.e 

2.0 

-3i5 

S.OKZSa 

S. 011412 

-0.004838  -®.@0®128 

O.07S665 

a.osiwi 

0;®013254 

0.0151330- 

- 

-1.2 

16, 

2»e 

US 

0,024475 

@,©12599 

-@.@93789  -@.000301 

0,06«8@7 

0,@0l?55 

0,0015691 

0.0158153 

1,095 

0.515 

-1.1 

17. 

«>@ 

910 

-441 

0,018370 

S.01Z62T 

-0.003006  -@,090077 

0,06S954 

®.00lf§9 

0.0015688 

0,0153719 

1.094 

0.014 

~1.1 

is. 

2.0 

-lie 

-4.3 

0.WA582 

0.011318 

-@,091193  -0iiPI267 

0,069510 

0,001878 

0.0015689 

0.0150419 

'I. -OTA 

0',5I4 . . 

19. 

1,0 

0^0 

-3.0 

0.013696 

0.011292 

-0,008549  -®i,0®@72@ 

0,068® 14 

9.00i«7l 

0,0018131 

0.0141458 

1.093 

0.514 

-1.2 

1,0 

2.0 

-2.0 

0,043182 

e.SU357 

-0,004154  -0.009039 

0,070348 

0.001371 

©.©013294 

O.0153i56 

1.091 

0.513 

-1.4 

. 21. 

l.O 

410 

-1.4 

0,069977 

0.010397 

~0,OOSZ33  “0.090623 

0,071078 

O.@0S?15 

0,0006043 

0,0171052 

1.091 

0,513"  ' 

-1.6 

22. 

i.e 

6ib0 

“0^8 

0,089829 

0.009330 

-tt, @07899  -0.O©S523 

0,070838 

-o.oosmi 

-e'.80©8489 

0,0193199 

1,092 

0,513 

-1.8 

23. 

3-0 

6.0 

-3.2 

0, 077612 

0.010612 

-0.008400  -040Sf698 

0.069008 

-0,000291 

”0.0001213 

0.0200896 

1.092 

0.512 

-1.3 

24, 

3,0 

7.0 

-2.7 

0,S8?550 

0.TO8976 

-0,008884  -e. 000869 

0,069324 

-0.0OOW1 

-0.0006074 

0,0203761 

1,093 

0,512 

-1.5 

25. 

4.0 

7i0 

-3,5 

0.094419 

0.011468 

-0.0B9389  -0.000419 

0.067476 

-0.000522 

-0,0003651 

0,0244342 

1.095 

0.512 

-  .6 

26. 

4,0 

6.0 

-4.3 

0.071418 

0.011365 

-©.008T29  -0*0110732 

0,069936 

0,000255 

-@.@001219 

O.02S-29S5 

1.096 

0,512 

-  .7 

27, 

4,0 

4.0 

-5.1 

0,051348 

0.013428 

-8.007686 

8.009235 

0,069084 

O.0O§8®9 

0.0006095 

@,0TO4CS- 

1.096 

Oi-SlZ  ■  ' 

-1.0 

28. 

4.0 

2,0 

-6.0 

0.034317 

0.013638 

-0.005648  -®i0@1535 

0,069294 

0.000890 

0,0008546 

0,0170388 

1.094 

0,511 

-  .7 

29, 

^  »0 

0.0 

-6.7 

0.009104 

0,015327 

-@,@04345  -@,@9@@6© 

0.067295 

0,000912 

0.0610988 

0.0178618 

1,094 

0,511 

-  .6 

30, 

S.® 

0,0 

-7.9 

e.  0007 -TO 

0,016904 

-B.SeSlSS  -@i,03S346 

0.867701 

0,000565 

e.OSDSS^S 

0.0193303 

1.093 

0.511 

-  .5 

31, 

6,0 

0.0 

-8.9 

0.001113 

0.018485 

-0.005240  -@*©§©418 

0,368165 

0.000915 

0,0003663 

0,0205879 

1,094 

0,511 

-  .2 

32. 

6.0 

2.0 

-8^3 

0,021137 

0,01.7074 

-S. 007167  -0*000428 

0.066896 

0.809132 

0,0003669 

0,0198306 

1.094 

O.Sll 

-  .5 

6.0 

1.0 

-8.-8 

0.008243 

0. 017374 

-0,§SS828 

§*»WB9 

0,667005 

0,000149 

@,@003674 

0,01951 44 

1,093 

0,5X0 

34, 

7,0 

0»@ 

-lOU  - 

-0.000393 

0.019516 

-@.WS5@6  -@.@©@©29 

®,a6@i2a 

9.900422 

“0,0001225 

0.0212060 

1.093 

0,510 

35, 

3.0 

0.0 

-5^8 

0.006914 

0.013469 

-0.003994 

®«©@®2a7 

0,66644® 

3,001608 

0.0013497 

0,0160974 

1.095 

9,510 

.>r  the  '  ..I lowing  data  point 

ai  ard/f  i  0°  +  .2° 

■  ’s'  ■“ 

ALPHA 

FT.  THETA  SilAJ'T  b 

s  Is 

0  .7 


25 


4 


7 
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